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ABSTRACT 
 
5- S principle has been adopted in Hong Kong business industry for housekeeping 
management. With promotion from Hong Kong Occupation Safety and Health 
Council, the application of 5- S principle has become more popular. Examples of 
application in different types of industry have been given. 
 
5- S principle has been promoted to be an effective management system for 
improving product quality, increasing working efficiency, cultivating safety culture, 
reducing breakdown on equipments and building safe and healthy working 
environment.  
 
It is obvious that Hong Kong construction industry is one of the dangerous industries 
with high accident and fatality rate. However, there is no specific study for the 
application of 5- S principle on construction site to improve safety.  
 
In this research, it has conducted both quantitative and qualitative study to find if 5- S 
principle can be applied effectively on construction site. It was found that 
commitment and support by top management is the most important factor to set up 
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and maintain the application. There are other factors found from both literature 
review and interviews result.  
 
The common weakness area of 5- S principle on construction site is identified to find 
methods of improvement. It was found that discipline is the common weakness area 
during the application. Domino effect exist in the model of safety culture with 
organizational culture, safety management practices, safety climate, cognitive and 
affective states, safety behavior and organizational safety lining in a chain sequence. 
Positive safety culture is fundamental to bring the successful application of 5- S 
principle and ultimately results in good safety performance. 
 
It is hoped that results in this dissertation can provide an overview of the application 
of 5- S principle, common weakness area and the methods of improvement for 
contractors before applying in their company.  
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1 Chapter 1: Introduction 
 
1.1 Background 
 
In Hong Kong, construction is one of the industries filled with dangers. For example, 
injuries may occur when lifting and carrying equipment, falling from height and 
striking against moving objects.  Records show that construction industry has the 
second highest accident rate and the highest fatality rate among other industries, with 
3,042 accidents and 19 fatalities recorded in 2007. Although there are many safety 
instructions and protective equipments provided for workers, the occurrence rate of 
accidents stays high. It is believed that poor housekeeping is the dominant factor 
accounting for such high rate of accidents, and accidents can be greatly reduced by 
providing better housekeeping on sites. 
 
5- S principle is a management tool which originates from Japan in the 1980s and has 
been used for the purpose of maintaining good housekeeping in the workplace. The 5- 
S stands for Seiri (meaning organization), Seiton (meaning neatness), Seiso (meaning 
cleaning), Seiketsu (meaning standardization) and Shitsuke (meaning discipline). It 
has started to be used by companies in Hong Kong since 1999. Ho (1999) indicates 
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that the 5- S principle is used to establish and maintain quality environment in an 
organization, more specifically, 5- S is to improve hygiene, quality, productivity, 
image and competitiveness and, most importantly, safety.  
 
Despite the introduction of 5- S principles to Hong Kong, its use has been limited to 
management in offices and factories such as CLP Power Hong Kong Limited, but 
barely been tried in construction site. There may be two reasons for such low 
application. First, the application of 5- S principle varies from working environment 
to working environment. It is doubtful that the 5- S principle can be applicable to 
Hong Kong construction sites which are highly mobile in nature. Second reason is the 
cultural difference between Hong Kong people and Japanese. Japanese are well- 
known for their cleanness and tidiness. They have a sense of responsibility and 
self-discipline in their workplace. By contrast, Hong Kong people may not have that 
level of awareness, which may lower the effectiveness of the application. 
 
No research has ever been done on the application of 5- S principle to Hong Kong 
construction sites.  Therefore, this study aims to fill up the research gap and to shed 
some light on the future direction of dealing with safety issues on construction sites. 
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1.2 Aims and Objectives 
 
The aim of the study is to understand the application of 5- S principle on construction 
site. In order to achieve this aim, Gammon Construction limited is used for the study 
of application. Pilot study is used to investigate the background of the application and 
investigate the weak areas during the application. Interviews are carried out to 
examine possible improvement and factors affecting the application of 5- S principle.   
 
There are five objectives in this research: 
1. To obtain an overview of the issue of site safety in Hong Kong construction 
industry. 
2. To find out the application of 5- S principle on construction sites. 
3. To find out the factors affecting the application of 5- S principle on construction 
site. 
4. To identify common weakness areas of 5- S principle.  
5. To examine what should be done for improving the weakness area of 5- S 
principle application. 
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1.3 Outline of Methodology 
 
In order to achieve the objective, 5 elements of 5- S principle, current construction 
industry safety performance, and the relationship between 5- S principle and safety 
performance are studied. It is based on literature review from journal, conference 
paper, booklist from governmental department, books and websites etc. 
 
Quantitative and qualitative research methods are used in pilot study of the actual 
practice of 5- S principle in Gammon Construction Limited. A qualitative research 
method is used to study the effective application on construction site and why the 
discipline cannot perform properly. 
 
Finally, hypotheses are discussed by using the interview results of safety advisors and 
managers and with reference to theories.  
 
1.4 Structure of study 
Chapter 1 is the introductory chapter on describing the background, objectives and 
the structure of the research. 
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Chapter 2 focuses on the overview of 5- S principle, which includes the detailed 
description of the 5- S principle, introduction and application to corporations with 
advantages and factors affecting the application. 
 
Chapter 3 provides the general overview of the construction safety in Hong Kong 
which includes the existing safety performance, types of accident and factors 
influencing the safety performance. 
 
Chapter 4 states the relationship between safety performance and 5- S principle 
which includes its good maintenance in housekeeping on site and cultivation in safety 
culture. 
 
Chapter 5 highlight the methods used for this study on pilot study, setting hypotheses, 
collection and analysis of data. 
 
Chapter 6 investigates on the data analysis and results. The data in the pilot study and 
the report of interviews on safety advisors and safety managers are analyzed. The 
weakness area of application is identified in pilot study and there will be further 
studies on factors affecting the application of 5- S principle on site and improvement 
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in weakness areas. 
 
Chapter 7 is the discussion based on the hypotheses of this study. The improvement 
in common weakness area of 5- S principle will be discussed. 
 
Chapter 8 summarizes the findings, limitation and recommendation for further 
studies. 
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2 Chapter 2: 5- S: Organization, Neatness, Cleaning, Standardization, 
Discipline 
 
2.1 Definition of 5- S principle 
 
Hirano (1995) defines ‘Seiri as organization which clearly distinguishes between (1) 
which is needed and to be kept and (2) what is unneeded and discarded. While Seiton 
defines as orderliness which means organizing the way needed things are so that 
anyone can find and use them easily. For Seiso, it defines as cleanliness which means 
sweeping floors and keeping things in order. For Seiketsu, it defines as standardized 
cleanup which means that organization, orderliness, and cleanliness are being 
maintained. For the last principle, Shitsuke is defines as discipline which means 
always following specified procedures.’ The summary meaning of 5- S principle is 
shown in Figure 2.1.  
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Figure 2.1 Meaning of the 5- S (Hirano 1995, p. 34) 
 
Ho (1995) has the similar definition of 5- S. Seiri which means organization is about 
separating the things which is necessary from those that are not and keeping the 
number of the necessary ones as low as possible and at a convenient location. Seiton 
which means neatness is studies of efficiency of getting things you need and putting 
them away. Seiso, meaning cleaning, means to keep the working and resting area 
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clean. Seiketsu which means standardization is continually and repeatedly 
maintaining your organization, neatness and cleaning. Shitsuke which means 
discipline is installing the ability of doing things the way they are supposed to be done 
in creating a workplace with good habits. The summary meaning of 5- S are shown in 
Table 2.1. 
 
Japanese English Meaning Explanation 
Seiri Structurize Organization Separate unnecessary things and 
keeping minimum number of the 
necessary one and at a convenient 
location 
Seiton Systematize Neatness Efficiency of get things you need 
and put them away 
Seiso Sanitize Cleaning Keep clean without rubbish 
Seiketsu Standardize Standardization Continually and repeatedly 
maintaining your organization, 
neatness and cleaning 
Shitsuke Self- discipline Discipline Create a workplace with good 
habits 
Table 2.1 Meaning of the 5- S (Ho 1995, p.9) 
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Hong Kong Occupation Safety and Health Council have published a “DIY Kit for 
Good Housekeeping” in 1999 and 2001 to assist all trades and professions to 
implement good housekeeping through the implementation of 5- S principle. The 
meaning of 5- S has referenced to Dr Ho’s explanation (1995) with the summary 
meanings shown in Table 2.2. In 1999’s publication, it mentions that each S has its 
own special features and is linked together tightly. It suggests to follow the sequence 
of 1S- 4S- 5S, 2S- 4S- 5S or 3S- 4S- 5S. Organizations develop its storing system, 
regularly clean, maintaining high standard of housekeeping in order to achieve good 
working habits and a safety culture. It also specified that fourth “S” (Standardization) 
is the backbone of the 5- S principle which is the foundation of first three “S” and also 
the prerequisite for the fifth “S”. However, in the 2001’s publication, the model has 
not mentioned the same sequence as in 1999’s publication. In explaining 5- S, the 
focus has been put on cultivating a habit of maintaining a clean, tidy and well 
organized workplace among employees so as to enhance the safety and healthiness of 
the working place. It focuses on what employees should be done and its target of 
achievement.  
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Table 2.2  Meaning of 5- S (Occupation Safety and Health Council 1999, p.72; 2001, p. 66) 
 
Item Japanese Meaning Explanation (1999, p. 72) Explanation (2001, p. 66) 
1S Seiri Organization Sort out and handle 
needed and not need 
things. 
Efficiency begins from 
organization of things. 
2S Seiton Neatness Arrange and store things 
in order. 
To avoid wasting time in 
searching, a well 
organized storage system 
is needed. 
3S Seiso Cleaning Keep workplace free of 
dirt and rubbish. 
Frequent clean- up is 
needed to ensure the 
workplace being kept in a 
clean, tidy and safe 
condition. 
4S Seiketsu Standardization Standardize and systemize 
the housekeeping work 
Only a clean and dirt- 
free working environment 
allows employees to 
work safely and healthy. 
5S Shitsuke Discipline Rules followed and 
conditions improved by 
employees in a self- 
disciplined and voluntary 
manner. 
Discipline is the first and 
end of the 5- S and it is a 
way of cultivating good 
safety culture. 
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Different authors have used different translations for the Japanese 5- Ss. In UK, the 
5Cs: Clear out, Configure, Clean and check, Conformity, Custom and practice are 
commonly used in achieving the same outcome (Osada, 1991). However, all have 
similar meanings and explanations summarized in Table 2.3.  
 
Item Japanese Meaning Explanation 
1S Seiri Organization Sorting and Discarding things 
2S Seiton Neatness Organized storage system to increase 
searching and placing efficiency 
3S Seiso Cleaning Cleaning frequently 
4S Seiketsu Standardization Systemize the housekeeping work 
5S Shitsuke Discipline Maintaining a good habit 
Table 2.3  Summary meaning of 5- S 
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2.2 1S: Organization 
 
Organization means to sort and discard. The word organization is often misunderstood 
as only lining things up in rows or into neat stacks (Hirano, 1995). The concept of 
discarding is normally being ignored and difficult in application. People will not 
discard things, as they think it may be needed for the next order. The inappropriate 
equipment and machine may be use in the later time. Eventually, the unnecessary 
items will accumulate and destruct the working safety and efficiency. It includes the 
application of One- is- Best, red tag attack, stratification management and inventory 
organization system. 
 
2.2.1 One- is- Best 
Ho (1998) mentions that the principle of One- is- Best is the application like one set 
of tools or stationary, one page form or memo, one day processing and one location 
file. It can help sort out the unnecessary items by keeping items in a sufficient and 
adequate quantity without over storage. 
 
2.2.2 Red Tag Attack 
This action is to put red tags on evaluated items as being necessary or unnecessary. 
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Red tags draw people’s attention (Hirano, 1996). The frequency of usage, time and 
quantity required are used to classify the type of things. It is a first step taken to 
remove unused items from working area in order to keep the environment clear and 
smart (Eaton and Carpenter, 2000). The action consists of the team working in that 
area, supervisor or manager and possibly one worker from other areas. Any items 
such as inventory, tools, equipment, rubbish and machinery which are not in use will 
be tagged immediately. After the inspection, the responsible person for each tagged 
item should find out the existence of the items in the area. If the items will be used 
within the next month, the tag should be removed. If it will be used more than one 
month later, the red tag should remain. The items are classified as disposable rubbish. 
The red- tagged items should be placed in the temporary holding area. When the item 
will not be used for a long period of time, items should be moved to longer- term 
storage area. Less time will be spent on searching items. Eaton and Carpenter (2000) 
mention that after finishing “organization”, people will not continue to further 
improvement. 
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2.2.3 Stratification Management 
Ho (1998) suggested using stratification management in deciding the importance of 
things and reducing unnecessary items. It is the way to organize things according to 
the frequency of usage. It can help people to make clear decisions on sorting and 
discarding things. A summary of organizing things is shown in Table 2.4. 
 
Usage Degree of need 
(Frequency of use) 
Storage method 
(Stratification) 
Low Things you have not used in the past year 
Things you have only used once in the last 6- 12 months 
Throw them out or 
store at a distance 
Average Things you have only used once in the last 2- 6 months 
Things used more than once a month 
Store near central 
place in the 
workplace 
High Things used once a week 
Things used every day 
Things used hourly 
Store near the work 
site or carry by the 
person 
Table 2.4  The way to organize things according to usage (Ho 1998, p. 12) 
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2.2.4 Inventory organization system 
Hirano (1995) categorized things into three kinds which are shown in Figure 2.2. If 
the item is categorized as “Can be used”, it must meet all the three requirements (1) 
can provide required function and (2) available at the required time and (3) in the 
adequate quantity. With the assistance of the red tag action (Eaton and Carpenter, 
2000), things are classified. If an item does not fulfill either one of the requirements, it 
can be categorized as things “Cannot be used”. If they may operate unstably, they 
should be categorizing as “Unlikely to be used”. Things which are “Cannot be used” 
and “Unlikely to be used” should be discarded or stored in permanent storage. The 
“Can be used” item will be further break down into three categories. Hirano’s (1995) 
classification is similar to that of Ho’s stratification Management. The items will be 
organized and stored according to the frequency of usage. 
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Figure 2.2 Inventory organization system (Hirano 1995, p. 78) 
 
After setting those organization systems, construction sites will be expected to be free 
from useless items and materials in the passageway, workplace and floor. The 
damaged and unnecessary items are kept in the collection point. 
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2.3 2S: Neatness 
 
Neatness is organized storage system to increase searching and placing efficiency. 
After implementing the above systems, it can facilitate the time spent on searching 
and bringing them back to position (O.S.H., 2001). For the managerial and leader, 
they should set up system for identification of items with name, location of storage 
and the numbers of each items. Construction sites will be expected to have labeled 
tools and materials on site with number and name, area of storages are identified with 
demarcation line, identified material and tools are put on identified location, 
separation of passageway and workplace with demarcation line and storage areas 
should be accessible and retrievable. 
 
According to Ho (1998), there are four steps in achieving neatness. It starts with 
analyzing how and the time taken for people to get things out and restore it back into 
position. Then, criteria and patterns should be set for people to remember where 
things belong. The third step is labeling the things with particular storage location 
which match with name or type in the particular location. When deciding the storage 
location, several factors should be considered, for example: each item should be 
assigned to a particular storage area, easily accessible location for frequently used 
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items, safety consideration, knee to shoulder level are the most convenient levels for 
storage. Finally, things should always be put back to assigned location.  
 
2.3.1 Means of communication 
Ho (1998) points out that notices, signs and posters can facilitate the storage system. 
There are some guidelines when setting up a system. Items should have a designated 
location with labels. A notice board should be clearly labeled and classified into 
sections like “General”, “Urgent”. Non- frequently used items should be indicated 
with the next period of using. Thus, people will pay special attention during that 
period of time. Notice should be at least A3 sizes with letters in easily visualized front 
size. Location for special notices and signs should be designed carefully to prevent 
potential accidents caused by distraction.  
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2.4 3S: Cleaning 
 
Ho (1998) points out that everyone in the organization is responsible for cleaning. In 
managing sanitization on site, responsibility of cleaning area should be assigned 
according to their working scope and areas. In the construction site, there should be 
many sub- contractors working around. The sub- contractors should be responsible for 
cleaning their working and material storage areas.  
 
After implementing the above system, the construction site will be kept clean, tidy 
and safe condition (O.S.H., 2001). During the cleaning process, facilities, tools and 
machines should be checked whether the operation is as usual. For the leader or 
manager, he should clearly assign a person responsible for the cleaning of a specific 
area. They also should ensure the knowledge of cleaning up the area and its items. 
Training should be provided to employees on how to check the normal operation of 
tools and machine during the cleaning process. During the site inspection, it is 
expected that passageway and storage area are free from rubbish and wastes, regularly 
cleared rubbish bins, as well as keeping the floor free from grease and water. 
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2.5 4S: Standardization 
 
The word standardization means systemizing housekeeping work. It ensures the 
continually and repeatedly maintaining organization, neatness and cleaning. Visual 
management helps people to follow rules easily and used to differentiate between 
function and non- function state and act accordingly. It helps to achieve and maintain 
standardization.  
 
2.5.1 Visual management 
Ho (1998) mentions that visual management is an effective means to ensure 
continuous improvement. This management included labeling, transparency, 
visualizing conditions, maps and quantification. (1) Labeling: Appropriate labels are 
an effective ways of visual management. Labels with eye catching colors can draw 
attention. Ho (1998) has given some examples which are applicable on construction 
sites. Safety labels are used to remind people to be aware of their own safety. Position 
marks can give footprints on where people should walk, stand and where materials 
and prefabricated items should be landed. (2) Transparency: Both Ho (1998) and 
Occupation Safety and Health Council (2001) state that transparency is important in 
visual management. Enclosed storage area for the equipments, materials and tools are 
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often messy. Transparent visual panel on doors covers and shelves can easily be 
observed what is inside and how the things store. It makes routine checking more 
convenient. For example, the helmet storage shelves should be transparent to enhance 
visual management. (3) Visualizing conditions: Ho (1998) mentions that helping 
people visualize a process to check the condition of a equipment, like putting ribbons 
on the fans in the sense of visualize the output and performance of the fans. (4) Maps: 
Ho (1998) points out that the map of the workplace should show your standing 
location, emergency exits, fire- equipment and other important location with pins. (5) 
Quantification: Things should be constantly measured, quantify the result, analysis 
with data, identify the areas without excellent performance. For example solving 
problems which may affect safety and healthy, this includes the handling of gas, dust, 
noise and exhaust (O.S.H., 2001). In conducting operation with exhaust toxic or 
unhealthy gas like welding in enclosed area, ventilation system should be provided to 
ensure health and safety.  
 
According to the case study in the Occupation Safety and Health Council (2001) on 
the Cheung Kee Fung Cheung Construction Company Limited, transparency of 
quality procedures, work instructions and quality records are used to effectively 
implement ISO 9000. It also marks the damaged items and area with “Danger” signs 
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and “Exit” signs, which are essential for site safety.  
 
2.6 5S: Discipline 
 
Discipline means creating a working environment with good habit. Rule should be set 
to abandon the bad habit and form good habit (Ho, 1998). Japanese regards discipline 
as a fundamental tool for society to run smoothly. Once discipline is attained, self- 
discipline is a further step to guarantee the continuity and repeatability of individual 
performance. For example, safety rule is set. It required workers to obey the rules 
which achieve discipline. Finally, it becomes a habit of workers to follow safety rules 
and forms part of the culture so as to develop a habit of voluntary safety improvement 
(O.S.H., 2001). 
 
2.6.1 Perform individual responsibility 
According to the case study in the Occupation Safety and Health Council (2001) on 
the Cheung Kee Fung Cheung Construction Company Limited, 15 minutes is given 
for worker to clean and tidy their working place before finishing work every day in 
the early stage of 5- S implementation. After a period of time, 15 minutes is not 
necessary as most labors already get used to tidying their working place. However, it 
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was pointed out that 5- S practice will be neglected when workload is heavy and 
labors are on overtime. 
 
2.6.2 Regular assessment 
In order to supervise the implementation of 5- S, regular audit is effective for future 
improvement (O.S.H., 2001). Apart from the internal audit taken by the internal audit 
team, corporate can apply for as International 5- S certificate authorized by Hong 
Kong 5- S Association. Through making target on achieving the certificate, it 
facilitates the implementation of 5- S. 
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2.7 How was 5- S first introduced to Hong Kong corporations? 
 
In May 1994, Hong Kong Special Administrative Region Government Industry 
Department Quality Services Division began to offer seminars and workshops of new 
and useful quality management ideas. It received good respond from the corporations. 
In 1997, the department stopped the promotion to prevent the accusation of being a 
training organization. In December 1996, Department appointed Samuel Ho to write 
the 5- S workbook (Ho, 1997) which includes 5- S teaching material and 10 sampled 
companies. It is the first 5- S book written in both English and Chinese (Ho, 1999). 
The workbook was published in May 1997 and 5000 copies had been requested with 
five months. Francis Ho, Director General of Industry, recommended this book to 
organization with an attempt to improve production quality. The promotion workbook 
is launched together with a training program. Hong Kong 5- S Campaign 1998, the 
Hong Kong Special Administrative Region Government is the first country in the 
world to launch a US$0.6 million for training up 2,500 auditors within two years. 
Over 1,000 auditors have already been trained in the first six month in manufacturing, 
services and education sectors. 
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In December 2003, Good Housekeeping Seminar and Award Presentation 2003 were 
held at the Hong Kong Convention and Exhibition Centre (O.H.S., 2004). The Good 
Housekeeping Promotional Campaign is co-organized by the Occupational Safety and 
Health Council, the Labor Department, the Environment, Transport and Works 
Bureau, the Hong Kong Authority, and the Food and Environmental Hygiene 
Department with the aim to promote good housekeeping at the workplace. During 
2003, over 200 organizations agree to join Good Housekeeping Campaign while over 
100 organizations have submitted their action plans. 12 organizations were selected to 
compete for the Good Housekeeping Awards. As mentions by Doctor T. N. Ng, 
Chairman of the Occupational Safety and Health Council, the campaign can raise 
public awareness towards good housekeeping through 5- S. Gold, Silver and Bronze 
Award winners are in construction industry.  
 
2.8 The 5- S paradigm 
 
As mentions by Ho (1999), the traditional strategic change process is summarized by 
five key steps. They are step by step move from vision, mission, behavior, action and 
finally culture. Ho (1999) continues to mention the new changing process. In the first 
place, it is action. Then, behavior, mission, vision and lastly culture. The rationale is 
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when people take action to learn about 5- S, there will be positive behavioral changes. 
The top management will set mission to achieve a better organization behavioral. It 
provides a desired standard of performance for employees. The chief executive writes 
down the vision when the culture has been changed.  
 
2.9 How to implement 5- S in the corporation? 
 
There are four steps approach recommended by Occupation Health and Safety (2001) 
to implement 5- S in a company.  
 
First of all, formulate a policy on 5- S implementation. Topic management should 
admit to provide the necessary resources for setting up 5- S, training and improvement. 
The objective of the policy should be understood by employers and explain their role 
in implementing 5- S. Target should be set for employers to the implementation of 5- 
S like eliminating unnecessary waste. Ho (2007) suggested that the first step can be 
sub-divided into four actions. The first action is to make a decision and strictly follow 
the decision. The decisions such as flow away all the unnecessary items and carry out 
a cleaning operation. The first two actions require continuous involvement of all 
employees. The following two actions require more innovation. The second action is 
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to make the hardware like notices, signals and labels. The third action is to do things 
which need improvement. The fourth action is improvement which may need help 
from other department such as maintenance of equipment.  
 
Secondly, the 5- S Steering Committee should be established. Effective management 
and suitable organization is essential in proportioning 5- S. Senior management is 
recommended to be the leader of the committee to facilitate the establishment of 
committee and implementation of 5- S throughout the organization. The duty of the 
safety supervisor or manager should be divided and indicated clearly. The duty 
include providing resources for training, monitoring ht progress, formulating 5- S 
action plan, assigning the responsible area for each sub- contractors and workers, 
formulating rules to maintain discipline.  
 
Thirdly, 5- S action plan and schedule should be set. Finally, measure the 
performance of the implementation 5- S. The actions taken and its performance 
should be recorded, which will be helpful for further evaluation.  
 
At last, committee should review the effectiveness of 5- S by site inspection.  
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2.10 Application of 5- S in industry 
 
5- S principle has brought benefit to various types of industry. The application covers 
manufacturing industry, construction industry, hospital, educational sectors, catering 
trade, services trade and public utility. The feedbacks from the sampled companies are 
stated as follows. 
 
C&K Systems Limited (security systems manufacturer) states that 5- S can help their 
company to achieve quality of product and working environment of employees. The 
pleasant working environment can be indicated by below average staff turn-over rate 
in China plant (Ho, 1999). 
 
According to the feedback from the senior executives of CKFC Construction Limited, 
the Hong Kong Construction industry work under a competitive nature of the 
prevailing tendering systems with low profit margins. 5- S is useful for the company 
to meet the quality standard and delivery requirement of the clients (Ho, 1999). 
 
Computer Product Asia Limited has applied 5- S to improve quality, cost, deliver, 
safety and morale at their workshop. They also claim that 5- S has built up foundation 
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for the just- in – time manufacturing and Total Quality Management (Ho, 1999). 
 
Elec & Eltek Limited which is a printed circuit board manufacturer mention that 
direct benefit from 5- S not only improve working environment but more importantly 
enhance communication among employees and spirit of accountability (Ho, 1999). 
 
Kowloon- Canton Railway Corporation- East Rail Rolling Stock Department 
mentions that 5- S can provide a foundation for quality services and continuous 
improvement. Apart from improvement on daily work, a pleasant working 
environment also improves staff morale and productivity (Ho, 1999). 
 
The feedback shows that 5- S has improved quality of production, services and 
working environment. Also, it provides a foundation for further improvement and 
achieving other standard such as Total Quality Management (Ho, 1999). 
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2.11 Advantage of using 5- S principle 
 
Ho (1995) mentions that 5- S is the fundamental quality tools for fostering business 
success. It provides a systematic way for keeping the working environment tidy and 
well- organized which can ultimately improve quality, productivity, image and 
competitiveness.  
 
Hirano (1995) states that 5- S brings to eight direct and indirect benefits. The first 
benefit is zero changeovers bring product diversification. In order to remaintain 
competitiveness, no time should be wasted on retooling and other changeover 
operations. The neat workplaces help to raise efficiency of changes and product 
diversification. The second benefit is zero defects bring high quality. Organization 
and neatness prevent errors for example keeping production equipments clean can 
reduce operation errors. Quality of production can be maintained with minimum 
defects. The third benefit is zero waste brings lower cost. Too much wastes decrease 
productivity such as waiting for equipment, in handling documents and other 
materials and in searching things. The production cost can be increased by eliminate 
waste. The fourth benefit is zero delays bring reliable deliveries. Without defective 
and error production, goods can be deliveries on time. The fifth benefit is zero injuries 
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promote safety. The tidy and clear walkway and working place can reduce injuries 
and accidents, thus promoting safety. The sixth benefit is zero breakdowns bring 
better maintenance. The dust and dirt can lead to serious equipment breakdown. 
Regular cleaning is one of the ways to maintain equipments’ life. The seventh benefit 
is zero complaints bring greater confidence and trust. Without defects and delays, it 
can minimize complaint from customers. The last benefit is zero red ink brings 
corporate growth. 5- S is fundamental elements to build trust from customers which 
lead to a successful business. 
 
2.12 Factors affecting implementation of 5- S 
 
Implementation of 5- S can be influenced by the human factors and resources 
limitation (Warwood and Knowles, 2004). 
 
2.12.1 Management Participation 
On implementing 5- S, Bicheno (1998) and O’ Eocha (2000) agree that management 
participation is a key factors to bringing successful implementation of 5- S. As too 
many human factors involved, strong leadership can ensure continue implementation. 
Ho (1996) also suggests that the first step of implementation is to get the top 
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management commitment. Then, promotional campaign, record the changes and 5- S 
training follow and finally an evaluation.  
 
2.12.2 Culture 
Corbett and Rastrik (2000) state that culture is an important factor in achieving 
business success and quality improvement. 5- S is a set of steps to bring along 
improvement. Obviously, organization culture will affect the implementation of 5- S. 
Maull et al. (2001) it also points out that there are different departmental cultures 
within an organization. Both organization and departmental culture will influence the 
implementation 5- S. It is essential for a company to understand the need for change 
and an assessment of the cultural barriers for change before initiate the 
implementation of 5- S (McDonald, 1998).  
 
2.12.3 Involving everyone 
5- S is not the responsibility of several members in an organization. Everyone in an 
organization should take part. In order to ensure the implementation, all levels of 
management should take part in the decision making.  
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2.12.4 Company authorization 
Hirano (1995) stated that implementation of 5- S should get management approval. 5- 
S issue should be announced to everyone. Signs and posters is also a media to 
promote 5- S. Company authorization is essential for 5- S committee to carry out 
training, promotion and assessment. 
 
2.12.5 President is ultimately responsible 
Hirano (1995) mentions that 5- S will be seriously take into action, analysis and 
evaluation if company president takes personal responsibility on the implementation. 
O’ Eocha (2000) also states that even in a small firm, also required a strong leadership 
role in promoting 5- S and bringing plans into practice. The president should 
personally inspect the workplace and point out the good and bad condition. The 
president should point out some areas and items for further improvement. The 
sub-ordinate or 5- S committee should make consideration and action on these 
suggestions. 
 
2.12.6 Make everyone aware and understand  
Hirano (1995) mentions that 5- S should clearly explain to participants. Take real 
example from other company or internal department for others to follow. They should 
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be aware of those signs and notices in the application of 5- S such as the inclined 
sticker outside the folders, red tags on items. Participant should realize that 5- S is 
necessary for improvement. 
 
2.12.7 Fully establish 5- S 
When the 5- S promotion and campaigns start, it should be fully executed (De La 
Salle University Manila, n.d.). When fundamental arrangement and orderliness is 
established, action should be kept until it become habit and achieve self-discipline.  
 
2.12.8 Communication 
In implementing 5- S, company or 5- S committee should inform people what is the 
objective of 5- S campaign. The message can be delivered in the form of posters, 
video, sharing, seminar and benchmark example. Training should be provided to 
people on how to apply 5- S (De La Salle University Manila, n.d.). 
 
2.12.9 Time 
As mentioned before, Cheung Kee Fung Cheung Construction Company Limited will 
give 15 minutes for worker to clean and tidy their working place before finishing 
work every day in the early stage of 5- S implementation (O.S.H., 2001). It also 
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mentions that 5- S practice will be neglected when workload is heavy and labors are 
on overtime. So it shows that time is a significant factors for the effectiveness of 
implementation. DLSU-Manila suggested 5 minutes was allowed for cleaning the 
working area before leave. 
 
2.12.10Regular update 
The schedule or the implementation plan for particular period should be identified. It 
should clearly state the responsible person and identify their responsibility and keep 
updated and disclose to everyone (De La Salle University Manila, n.d.). It can ensure 
continuity implementation and raise awareness to participant. 
 
2.12.11Gaining cooperation from its contractors 
The CLP Power Hong Kong Limited- Engineering Projects Department was the Gold 
Award winner of Good Housekeeping Campaign 2003 delivered by the Occupational 
Safety and Health Council (O.S.H., 2004). CLP Power has practiced 5- S in trench- 
work sites with jointly effort from its partner, Kum Shing (K.F.) Construction 
Company Limited. CLP Power mentions that it is important to gain co-operation from 
contractors (Kum Shing) in order to implement 5- S with the achievement of zero 
injury record for two years. 
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3 Chapter 3: Overview of Current Construction Site Safety in Hong Kong 
 
3.1 Existing safety performance of Hong Kong construction industry 
 
Before the study on how construction safety improved by 5S principle, the existing 
safety performance of Hong Kong construction industry is introduced. 
 
Although there is a significant decrease in accident rates in Hong Kong construction 
industry, it still dominates to be one of the most dangerous industries. According to 
Factories and Industrial Undertakings Ordinance (2008), an industrial accident is 
defined as injuries and deaths arising from industrial activities in an industrial 
undertaking. 
 
With the statistic from Occupational Safety and Health Branch Labor Department 
(2008), the distribution of industrial accident in 2007 (figure 3.1) shows that 
construction industry is the second highest industry causes accident while the 
percentage of fatality is the highest percentage among the industries (Figure 3.2). 
Construction is one of the dangerous industries. 
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Figure 3.1 Distribution of Hong Kong industrial accident in 2007 (Source: Occupational Safety and 
Health Council) 
   
		fffiffifl  ! "
"
#
$
%ff &	'(
)*+,	- .
#/0
12	ffffi'( 	
 3
)*+,	-ff 4
5
 0
16  3!+
7
	-8&. 39
:;fl 4<9
=>?%@,.%
+
A
ffi.B'C 3
)*+,	-ff 4
 
Figure 3.2 Distribution of fatality in Hong Kong industry in 2007 (Source: Occupational Safety and 
Health Council) 
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Before 1997, Labor Department has used the date of reported of an accident as the 
basic for computing injury statistics. From 1998 onwards, the accident cases are 
recorded with respect to the date of occurrence of accident happened. This means that 
the number of accident cannot be directly compared before and after 1998. So the data 
from year 1998 to 2007 are used for comparison. 
 
Figure 3.3 and 3.4 show the comparison between the construction and all industries in 
the accident and fatality rate in Hong Kong from 1998 to 2007. The accident rate of 
construction industry has significantly decreased from 1998 to 2004 and is steady 
trend from 2004 onwards. In 2007, the number of construction accident is 3042 which 
have 10.5% decrease compared to 2006. The accident rate per 1000 workers has 
decreased from 64.3 to 60.6 which have decreased up to 5.8%. However, the fatality 
rate of construction industry shows that there is a significant drop in from 1999 to 
2000 while become fluctuates between 2002 and 2007. In 2007, the fatality rate per 
1000 workers of construction industry has increased to 0.379 which is 8.4 times to 
that of all industries. 
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Figure 3.3 Comparison of accident rate between construction industry and all industries in Hong 
Kong from 1998 to 2007 (Source: Occupational Safety and Health Council) 
 
Accident rate per 1000 workers is calculated by: 
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Figure 3.4 Comparison of fatality rate between construction industry and all industries in Hong 
Kong From 1998 to 2007 (Source: Occupational Safety and Health Council) 
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Fatality rate per 1000 workers is calculated by: 
   
 
3.2 Type of accidents in Construction Industry 
Construction safety plans should take into consideration hazard and risk. “Hazard” is 
defined as denoting the potential to cause harm while “risk” is the likelihood of the 
accident that happens (Ahmed, et al., 2000). Potential hazards should be first 
investigated in order to have a better safety plan. Labor Department has analysis on 
the type of industrial accidents in construction industry in Table 3.1. The accidents are 
dominated by five categories: (1) injured whilst lifting and carrying, (2) Slip, trip or 
fall on same level, (3) Fall of person from height, (4) Striking against fixed or 
stationary object and (5) Striking against or struck by moving object. Around 75% of 
the accidents are caused by these five categories. While accidents caused by falling 
objects, contact with moving machinery or object being and injured by hand tool, they 
also contribute a significant numbers of accident. The cause of fatalities is dominated 
by fall of person from height in both 2006 and 2007. Trapped in or between and 
collapsing or overturning objects, electric stock, struck by falling object, asphyxiation 
and drowning are also the potential cause of deaths. Special attention should be given 
to the high potential hazard items.  
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  2006 2007 
Type of Accident in Construction Industry 
Number 
of injuries 
and deaths 
Number 
of 
fatalities 
Number 
of injuries 
and deaths 
Number 
of 
fatalities 
Trapped in or between objects 99 1 65 2 
Injured whilst lifting or carrying 536   587   
Slip, trip or fall on same level 603   507   
Fall of person from height 405 9 360 9 
Striking against fixed or stationary object 382   318   
Striking against or struck by moving 
object 605 1 584   
Stepping on object 37   32   
Exposure to or contact with harmful 
substance 
20   20   
Contract with electricity or electric 
discharge 
14   10 1 
Trapped by collapsing or overturning 
object 5 1 13 2 
Struck by falling object 131 1 114 3 
Struck by moving vehicle 33   31   
Contact with moving machinery or object 
being machined 
234   197   
Drowning 0   1 1 
Exposure to fire 16   12   
Exposure to explosion 3   2   
Injured by hand tool 225   155   
Injured by fall of ground 0   1   
Asphyxiation 3 3 0   
Contact with hot surface or substance 20   17   
Injured by animal 3   1   
Injured in workplace violence 0   0   
Others 26   15   
Total 3400 16 3042 19 
Table 3.1 Types of accident in construction industry in 2006 and 2007 (Source: Occupational Safety 
and Health Council) 
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3.3 Factors affect safety performance in Hong Kong 
 
There are many factors affecting safety performance on construction site. Sawacha, 
Naoum and Fong (1999) mention that the historical, economical, psychological, 
technical, procedural, organizational and environmental factors impact on 
construction site safety. In the historical factor, it related to the personal background 
and characteristics such as age and experience. In economic factor, safety such as 
hazard pays in term of monetary value. Psychological factor is important for the 
safety behavior of workers and supervisors. The technical and procedural factors 
related to the guidelines on training and handling of safety equipment. The 
organizational and environment factors are construction site safety management. The 
findings show that in the United Kingdom construction industry, organization policy 
towards safety including management talk on safety, provision of safety booklets, 
provision of safety equipment, assuring a tidy site and appointing a trained safety 
representative on site is the most influential factor diving safety performance in 
construction industry (Sawacha, Naoum & Fong 1999, p. 309). Lingard and 
Rowlinson (1994) has identified six key areas which will affect safety performance: 
the context of Hong Kong construction industry, education and training, legislation 
and its enforcement, licensing and certification of plant operators, client reaction to 
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safety performance and insurance policies.  
 
Factors affecting safety performances are summarized below which is divided into 
nature of Hong Kong construction industry, variation from participants and other 
related issues: 
 
3.3.1 Nature of the construction industry 
3.3.1.1 Small proportion of large corporate contractors, and larger proportions of 
small contractors 
In Hong Kong, there exists a small number of large corporate contractors and many 
small private contractors and subcontractors (Walker and Rowlinson, 1990). The 
existing of many small companies on site is an obstacle for project management. The 
report stated at lease 92% of a project will subcontract out and some may go up to 
99% (Lai, 1987).  
 
3.3.1.2 Subcontracting 
Subcontracting is a process of sub-letting part of the project activities and trade to 
other parties (Mayhew and Quinlan, 1996). There exist horizontally and vertically 
subcontracting relationships which are multiple subcontractors and pyramid 
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subcontractors respectively (Underhill, 1991). Lai (1987) points out that the use of 
labor-only subcontractors lead to the high accident rates due to high mobility and 
lacks of loyalty to contractors. The involvement of different and complex 
subcontractors made management difficult and disorganization will cause accidents 
(Dwyer, 1991).  
 
Apart from a mismanagement possibility from main contractors, safety performance 
can also be affected by the nature of subcontracting activities. Mayhew (1997) 
mentions that payment system is product based rather than time based. Subcontractors 
intend to complete the job as quick as possible by pushing their workers to work faster. 
Cut corner procedures may happen, and less awareness is put on safety issues. So the 
subcontracting activities are highly related to the safety performance on site. 
 
3.3.1.3 Maturity of the company 
Attitudes toward safety in an organization vary by the size of company (Wilson, 2000). 
Lin and Mills (2001) also state that company size is one of the major factors which 
affect safety performance. Larger companies will put more resource in safety planning 
and management. Lin and Mills (2001) further points out poor safety records in small 
companies are due to limited resources for safety. 
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The size of company can be quantified by using the classification in capability 
maturity model. The Capability Maturity Model is an organizational model for 
describing five different levels of operative management which is shown in Table 3.2. 
The first level is “Initial” which is classified as immature with few operative 
processes and focusing on compliance. Organizations work without a management 
practices to control the activities. The successful activities depend on individuals. 
Operations on each project are not measured or recorded so the experience cannot 
pass on to another project (Persse, 2001). The maturing levels are Level 2 
“Repeatable” and Level 3 “Defined” with the same focus on norm. “Repeatable” level 
has already created the documentation system and the procedures are developed for 
project management. Lessons can be learnt from similar project to reduce risk and 
uncertainty. “Repeatable” has lower degree of commitment with only stick to a level 
of discipline in a project- based level in which “Defined” level already defined all 
process and created a standard for the whole organization.  The mature levels are 
Level 4 “Quantitatively Managed” and Level 5 “Optimizing” with the same focus on 
continuous improvement and required affective commitment. “Managed” level 
consists of the measurement of detailed data on the effectiveness of operation and 
quality of product in quantitative performance measurement. With the addition of 
quantitative feedback and innovation of new ideas and technologies for continuous 
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improvement made up the “Optimizing” level. It requires the commitment of an entire 
organization to identify the defects and make adjustment to the procedure to minimize 
the occurrence of errors. Overall, the risk decreases with the increase in mature level 
and raise the predictability of operations (Figure 3.5). The higher degree of 
predictability and the lower degree of risk can reduce the accident during operations. 
Company with higher maturities has better safety performance through continuous 
improvement. However, Rowlinson (2008) states that there exist only a few 
companies which are only the tops ten contractors can be classified as Level five 
maturity. The focuses are different between three categories of maturity. When 
deciding the systems for improvement of safety performance, they should vary with 
the contractors’ maturity in order to fulfill their needs and can be used in any 
categories of companies.  
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Table 3.2 Maturity of Organizations (Source: adapted from the Capability Maturity Model: 
http://www.valuebasedmanagement.net/methods_cmm.html) 
 
 
Figure 3.5 Relationship of risk and predictability from level 1 to 5. 
(Source: Persse, 2001) 
Level Nature Commitment Focus 
Level 1 - Initial Immature Compliance Compliance 
Level 2 – 
Repeatable 
Managed 
Continuance 
Level 3 – Defined 
Maturing 
Normative 
Norm 
Level 4 – 
Quantitatively 
Managed 
Level 5 - 
Optimizing 
Mature Affective Continuous 
Improvement 
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3.3.1.4 Variation on construction process and environment 
The production process is static and well defined in other industries but totally 
different in construction industry. The construction process is dynamic and 
unstructured in a rapidly changing working environment. Problems exist during 
operation which cannot be foreseen during planning stage in the drawing and 
contracts. Managers are expected to make quick decision based on limited of 
information. Workers also need to have high adaptability to face any new challenges. 
Working under pressure of high productivity requirement and time constraint, workers 
will tend to produce with low standard products and cut corners (Lingard & 
Rowlinson, 2005). Variation on construction process and environment require the 
adaptation and rapid decision making from workers and managers. Accidents may 
arise due to slow responses and low adaptability from managers and workers. Workers 
need to pay special attention all the time to cope with the frequently changed working 
environment.  
 
So, the nature of production and working environment in construction industry are the 
dependence factor of safety performance. 
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3.3.2 Variation from Participant 
3.3.2.1 Attitude of workers  
Teo, Ling and Ong (2005) have identified two attitudes of workers which lead to 
unsafe behaviours: “don’t know how” and “don’t care”. It states that the “don’t know 
how” excuse can be changed through technical and safety training. The finding shows 
that operant conditioning techniques including positive reinforcement, negative 
reinforcement, extinction and punishment help workers who “don’t care” about 
working safely to be more safety conscious (Weiss, 1990). Strict supervision which is 
the negative reinforcement has been found to be the most important behaviour 
modification technique. The monetary fines and suspension from work can discourage 
workers from unsafe behaviors. The positive reinforcement of monetary and non- 
monetary rewards is also useful to foster the safety behaviour of workers. 
Improvement on safety should focus more on training and close supervision rather 
than just monetary rewards and punishments. The safety performance will be 
influenced by workers attitude and behaviour towards safety.  
 
3.3.2.2 Involvement of top management 
Levitt and Parker (1976) found that analysis and evaluation on safety records by top 
management can help improve the safety performance. The findings provide evidence 
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that effective uses of accident record and safety system are important in improving 
safety. Safety management systems will only success only with the support by top 
management (Hinze and Rabound, 1988). Support and commitment on safety issue 
from management level is crucial to lowering the accident rate.  
 
3.3.2.3 Low education level of workers 
In Hong Kong construction industry, imported labour or illegal immigrants are hired 
(Tam and Fung, 1998). They normally come from China or other developing countries 
with low educational level. They have less knowledge in the health and safety issue. 
They receive inadequate training before entering on the jobsite which lead to high 
accident rates in Hong Kong construction industry (Ahmed et al., 2000).  
 
From the report of Hong Kong Housing Authority in February (1999), the majority of 
accidents are caused by subcontracted labour while 13% of accidents caused by 
directly employed labour. The report stated that direct labour is safer than sub- 
contracted workers because directly employed workers are constantly supervised to 
achieve fully implementation of safety systems. The analysis of housing authority 
accident statistic from 1995 to 1998 shows that most of the injuries are on 
subcontracted workers (Hong Kong Housing Authority Report in January, 1999). The 
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subcontract labours have inadequate training and less awareness on safety. Safety 
training for workers not only educates workers with safety knowledge, but also raises 
their safety awareness (Sawacha, 1999). In order for a successful implementation of 
safety management, workers’ motivation and commitment are essential factors. 
However, the subcontracting system has discouraged the motivation and commitment 
of subcontracted workers as their reward is output based only. Rowlinson (2003) and 
Lee (1996) also mention the reasons of inadequate safety knowledge of workers are 
related to the temporary nature of workers and high labour turnover rate. Due to the 
nature of subcontracting, construction industry always involve low educated workers 
with low motivation and commitment on safety which lead to high accident rates. 
 
3.3.3 Others 
3.3.3.1 Motivation from corporation 
For the safest worker or project group of the month, they will receive award which 
can raise safety awareness in the corporation. Hinze and Harrison (1981) advanced 
that the awardees should be appreciated by posting their names and photos on site 
notice board and company’s newsletters. Tam and Fung’s result (1998) shows that the 
most influential people in successful application of safety on site are safety officers 
and project managers. The campaigns designed for them would be more effective on 
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good safety performance. The safety officers and project managers are motivated to 
closely supervise on safety. Thus, safety performance will improve by the 
corporation’s awarding scheme and campaigns. 
 
3.3.3.2 Safety training from corporations 
According to Lee (1991), new workers have a higher potential expose to accidents 
due to unfamiliarity to the construction project. Safety orientation program for new 
workers make sure they familiar with the management policy and site environment. 
The workers turnover rate in construction industry is higher than other industry (Lee, 
1996). Due to the high labor turnover rate nature of construction industry, safety 
training is essential for workers, improving both the safety knowledge and safety 
awareness. 
 
3.3.3.3 Training from government 
According to Section 6BA(4) of the Factories and Industrial Undertakings Ordinance, 
it requires employees working for the cargo & container handling and construction 
industry to receive relevant mandatory basic safety training and obtain the certificates 
('green card') which prove the successful completion of the training. Up to 2005, there 
are over 700,000 construction workers who have completed the compulsory Green 
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card safety training (Cheung, 2005) helping to promote a safety culture and improve 
safety knowledge of workers. Apart from basic safety training for workers, the 
advanced safety training for 9 specific trades is called “Silver Card” training. Task 
orientated programmed also offered by Occupational Safety and Health Council 
(OSH), Labour Department, Construction Industry Training Authority (CITA), the 
Vocational Training Council (VTC). Safety management programs also offered to the 
managerial level for risk assessment and reaching the standard. The safety 
environment can be improved through training and education to the participant. 
 
3.4 Comparison of incident rates between Hong Kong and Japan 
 
Smyth (2001), director of Foundations Operations in Gammon Construction Limited, 
mentions that although construction industry has significant improvement on safety in 
year 1999 to 2001, Hong Kong’s accident incident rate (IR) measured at 149.8 while 
Japan corresponding incident rate measured at 6.5. Hong Kong has an over 24 times 
incident rate than Japan. 
 
In Japan, Project manager is the central person responsible for safety on site. 
According to Japan Ministry of Health, Labour and Welfare regulation, there must be 
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a minimum university or college of technology qualified Safety and Health 
Supervisors or Controllers. Project manager is a suitable person to play this role for 
project planning and risk assessments during planning stage and day to day operation. 
Foremen will take an additional role to take responsibility for their working 
environment and safety team. Health and safety concerns have been focused on 
extensive training, personal protective equipment and working environment including 
dinning, washing and shower areas. As mentions by Smyth (2001), a safe working 
environment, efficient and well organized can be observed in Japan’s construction 
sites. The safe working cycle has been used in Japanese construction industry. It 
includes morning briefing and routine site inspection. 20 minutes briefing section 
including doing exercises, briefing on day’s operation and potential risk is 
commenced everyday before work. Project manager carried out safety inspections; 
safety co-ordination meetings and inspection of daily after work clean up. Apart from 
comparison between companies, Japan has made reference to benchmarking countries 
with less construction industry accidents than in Japan like Britain and Sweden. 
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4 Chapter 4: Relationship between environmental management and 5- S 
 
5- S only facilitates the good housekeeping environment such as a clean, tidy and 
organized working area but also reduces obstruction resulting from disorganized 
workplace. DIY Kit for Good Housekeeping (1999, p.58; 2001, p.65) stated that 
‘good housekeeping can bring five benefits: (1) improving product quality (or in other 
words minimizing defective products to avoid redo) which can be achieved by 
standardizing working procedures, materials and tool storage areas; (2) increasing 
working efficiency which can be attained by putting things orderly so that searching 
time can be greatly reduced; (3) cultivating the safety culture which can be attained by 
implementing 5- S. By doing do, a sense of belonging which motivates safety 
voluntary can be induced and eventually becomes their habits; (4) reducing the 
occurrence of breakdown can be achieved by checking the functionalities regularly 
while cleaning equipments; and (5) building up a safe and healthy working 
environment in keeping workplace clean and tidy which can reduce accidents.’ 
 
So, implementation of 5- S can maintain good housekeeping and cultivate the safety 
culture in an attempt to reduce accidents in construction sites. 
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4.1 The Importance of Good Housekeeping 
 
The application of 5- S, as a tool to maintain good housekeeping, is popular in sites, 
offices and factories which improves quality and productivity.  
 
An unsafe site condition as stated by Toole (2002) is caused by poor housekeeping. A 
broken tools or structurally unstable scaffolding is a possible cause of construction 
accidents. In order to prevent them, he suggests that we must know the proper and 
improper condition for site operation as guidance. Secondly, observations and 
predictions of hazardous areas or hidden hazards are essential during operation. Lastly, 
the site condition or operation should be under control and well managed. The 
application of 5- S ensures safety from the management level to operation levels. It 
reduces construction accidents by maintaining good housekeeping and safe site 
condition. 
 
According to Sawacha et al (1999) well founded research on factors influencing the 
performance of construction site safety, it stated that assuring a tidy site is one of the 
significant issue to minimize site safety. In the Good Housekeeping Seminar 2003 
(O.S.H, 2004), Mr Cheung Kin- Chung, JP, Permanent Secretary for Economic 
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Development and Labour, said that accidents at the workplaces are often related to 
poor housekeeping. He hopes employers, employees, the government and relevant 
organisations can co-operate to reduce accident rates through good housekeeping 
practices.  
 
Through the joint efforts of the Occupational Safety and Health Council, employers, 
employees, trade organizations and the Government, the Secretary for Labour and 
Welfare, Mr. Matthew Cheung Kin-chung, in the Good Housekeeping seminar and 
award presentation ceremony (2008) said that poor housekeeping is one of the major 
cause of workplace accidents. By promoting the 5- S concept in Good Housekeeping 
Promotional Campaign, workplace can be properly and safely managed which 
prevents accidents. During the first two months of 2008, there is already 51 
organizations took part in the 193 events in Good Housekeeping Promotional 
Campaign including construction companies. In the seminar, he mentions that the 
accident rate has significantly dropped through promotion on good housekeeping. He 
gave evidence by using statistical data for the caseload of work injuries and the 
accident rate per thousand workers drop from 58,841 and 24.3 in 1999 to 46,937 and 
18.4 in 2006. It has a dramatic decrease of 20.2% and 24.3% respectively. In the first 
three quarters of 2006 the number of work injuries has fell from 35,631 to 33,349 in 
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the corresponding period of 2007 which has 6.4% drop. The accident rate per 
thousand workers fell from 18.7 to 17.1 in the drop of 8.4%.  
 
4.2 Cultivate safety culture 
 
Model of safety culture in Figure 4.1 is used to explain how 5- S can cultivate safety 
culture. The implementation of 5- S is a safety management practices which influence 
safety climate of organizations. Participants’ attitude towards the application on 
workplace affects their behaviour thus the effectiveness in enhancing safety. 5- S is a 
principle used to improve the organizational safety through changes done on attitude 
of participants and maintain it as a habit for better performance on safety. It is 
essential to have a positive culture in the first place.   
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Figure 4.1 Model of safety culture (Kopelman, Guzzo and Briefs, 1990; Cox, 1996) 
 
4.2.1 Safety culture to safety climate 
Kopelman, Guzzo and Briefs (1990) and Cox (1996) mentioned the model on the role 
of climate and culture in productivity. They suggest that societal culture including the 
organizational culture has greater impact on safety management practices like 
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employment. When decision- making process changes the organization’s practices, it 
causes variation in organizational climate including goal emphasis, means emphasis, 
reward orientation, task support and social support on both productivity and safety.  
 
4.2.1.1 Difference between safety climate and safety culture 
Denison (1996, p.644) defines climate as ‘a situation and its link to thoughts, feelings 
and behaviors of organizational members’, thus as Denison continues, ‘it is temporal, 
subjective and often subject to direct manipulation by people with power and 
influence, culture, in contrast, refers to an evolved context (within which a situation 
may be embedded). Thus, it is rooted in history, collectively held, and sufficiently 
complex to resist many attempts at direct manipulation’.  
 
Glendon and McKenna (1995) states that for the top- down organizational attribution 
approach, which concerns about the ability to manage safety, is defined as safety 
culture. While the bottom- up perceptual approach studying the workers’ view on role 
of safety in workplace is defined as safety climate. Cooper and Philips (1994) states 
that safety climate required shared perceptions and belief of managers and workers on 
safety in workplace. Schncider and Gunnarson (1996) suggest that safety culture 
includes proactive predictions of the happening of incident. The focus is on the 
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importance of participants’ well- being rather than production which is relatively 
minor. With this values basis, it supports and sustains a safety climate. 
 
4.2.2 Safety climate to organization safety 
The participants show their attitude on safety climate which defines as a 
predisposition to respond in a favourable or unfavourable way to objects or persons in 
one’s environment (Steers, 1981). Also, Fishbein and Ajzen (1975) define attitude as 
‘a learned tendency to act in a consistent way to a particular object or situation’. They 
have pointed out some characteristics. Attitudes are not inborn to people and need to 
learn through communication with others. Attitude shows the action trend but not a 
definite reason to explain the actual behaviour. Another writer Triandis (1971) 
classified attitudes into three aspects which are affective, cognitive and behavioural. 
They refer to people’s feelings, views and actions towards an object and situation. 
 
4.2.2.1 Relationship between attitude and behaviour 
Different writers describe the relationship in different ways. Some agree that attitude 
influences behaviour and others may think that attitude and behaviour are interacted. 
All in all, all of them think that the attitude, in one way or the other affects the 
behaviours of the participants. 
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(1) Attitude influences behaviour 
It is important to understand that attitude is essential to prevent unsafe behaviour. 
Fishbein and Ajzen (1975) have explained the flow of influence from belief to attitude, 
then behavioural intentions and finally actual behaviour. Firstly, people accept their 
belief is true by acquiring information about an object or situation. For instance, 
workers describe construction work is a dangerous job since they think that the nature 
of the job is inherently dangerous. They have the perception that nothing can be done 
to prevent accidents. Their attitude is being affected by this particular belief. 
Consequentially, they intend to ignore the safety rules and procedures base on their 
beliefs. Their attitudes influence their behavioural intentions toward the safety 
protection and procedures. Special awareness and attention on safety has already been 
put aside in their mind. The behavioural intentions will influence their actual 
behaviour to act unsafely. However, attitude will not automatically lead to actual 
behaviour if systems of inspection, reward and punishment are adopted. So it is 
important to understand the linkage between attitude and actual behaviour in 
preventing accident by changing attitude of employees.  
 
(2) Interactions between attitude and behaviour 
Other writers like Glendon and McKenna (1995) may think that attitude and 
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behaviour are interrelated. Human behaviour can be explained and understood 
through their attitude. Also, people’s attitude can be changed through restraint of their 
behaviour. But it is a long way process to change one’s attitude. It can be explained by 
the usage of helmet tie in Gammon Construction Limited. In 2007, Gammon has 
restricted the use of helmet tie due to the analysis results show that some accidents are 
caused by the fall off of helmet when workers have obstacles. In the beginning of 
application, workers has negative attitude towards the helmet tie. They think that it 
was not comfortable and is redundant. After the redesign of the helmet tie and the 
promotion of its positive effect, workers are more willing to use the helmet tie. The 
safety campaign influences workers’ behaviour through inspection and education. It 
may eventually influence their attitude but it requires time to change. So, it is 
necessary to target both attitude and behavioural changes through education and 
inspection respectively. 
 
The safety behaviours are shown by the action taken during operation. It is influenced 
by the organizational safety with measurement on physical output such as near- miss, 
incident and accident result. 
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4.2.3 Good safety climate but poor safety culture 
Mearns and Flin (1999) raise the argument on the possibility of existence on good 
safety climate with poor safety culture. Organizations have a good safety record with 
few accident rate, management commitment, continuous safety training programs, and 
safety teams. However, it is based on a poor safety culture only within management 
level thus only focused on the low accident rate and the existence of safety structures 
without considering the well- being of all participants. Without positive safety culture 
basis, problems cannot be proactively investigated and solved. The safety climate 
cannot sustain for long.  
 
4.2.4 Measurement on safety 
Accident rates are classified as ‘lagging indicators’ while the measurement of safety 
climate are ‘leading indicators’ (Flin et al. 2000). In recent year, there is a shift of 
focus that organisational, managerial and human factors are the root causes of 
accident rather than purely technical failures (Weick, Sutcliffe and Obstfeld, 1999; 
Langford, Rowlinson and Sawacha, 2000). The measurement on safety culture relates 
to the effectiveness and efficiency on safety operations and management.  
 
4.2.4.1 Proactive safety performance measurement 
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Measurement on safety input and output includes three areas plant and equipment; 
system and procedure; and people with the output of failure like injuries, illnesses and 
accident. Safety performance measurement covers totally four areas with one negative 
output and three positive input areas in figure 4.2 (Van Steen, 1996). Measurement 
only on the failure like accident rate is not sufficient as it consists of two limitations 
that no feedback for safety management can be reflected in low accident rates and low 
severe accident rate does not implied a good safety management. So, proactive 
management approach is needed to prevent accident happens rather than just using 
reactive management approach. 
 
Figure 4.2 Safety performance measurements (Van Steen 1996, p. 4) 
Normal operation of plant and equipment require suitable operation, system and 
procedures. The standard operation of equipment requires people with adequate 
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knowledge and technique. The positive input will enlarge the portion of positive areas 
and eliminate the negative area. The continuous improvement in safety management 
is effective in a proactive way to improve positive area in order to reduce accident or 
failure which is shown in figure 4.3. 
 
 
Figure 4.3 Safety performances with continual improvement (Van Steen 1996, p. 4) 
 
4.2.4.2 Measurement on safety culture 
Safety culture is the ability to manage. Measurement on safety culture consist of three 
ways (1) subjectively and objectively safety performance assessment in both 
quantitative and qualitative measure which allows analysis and spot out the weakness 
area for improvement, (2) different set of measurement methods are used in 
managerial and operational level and (3) measurement on safety climate with both 
managerial and operational levels’ perception (Mohamed, 2003).  
 68
Kaplan and Norton (1992) have formed Balanced Scorecard (BSC) as strategic 
management tools for measuring safety culture. BSC consists of four perspectives: 
management, operation, customer and learning perspectives. Jaselskis (1996) stated 
that commitment of managerial level is the most important factor to bring good safety 
performance. In operational perspectives, it involves the creation and maintenance of 
safe working environment, enhance relationship between participants and proactive 
measures. Customer perspective is measurement on the effort of both internal and 
external customers including employees, project partners and clients to achieve a 
zero- accident culture. In the variation of external factors like market, new technology, 
nature of work and clients, the items of measurement should be varied and unique for 
individual site. In learning perspective, continuous learning and improvement are 
required to meet the future needs of safety performance. Investment on training 
individual’s skill and knowledge, improvement on management systems and 
modernization on organization procedure are needed to bring long lasting positive 
outcome. 
 
4.2.4.3 Measurement on safety climate 
Mohamed (2003) mentions that positive safety climate requires the managerial 
commitment, no punishing approach on safety, and promote an open and two-way 
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communication between managerial and operational levels. Other factors like safety 
rules and procedure, trust and support environment, supervisory environment, 
workers’ involvement, personal appreciation of risk and appraisal of physical work 
environment and work hazards, and competence can also be the assessment items of 
safety climate which influence on the safety work behaviour. In the studies by 
Mohamed (2003) found that work pressure is not a significant factor to safety climate. 
It has indirectly impact on workers’ motivation to work safely and cut- corners.   
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5 Chapter 5: Research Methodology 
 
This dissertation is to investigate the implication of 5- S principle on construction site 
in both theoretical and practical basis. In order to achieve the objectives stated in 
Chapter One, the methodology includes the pilot study on literature, audit report and 
interview which are used for the preliminary stage, and qualitative data from 
interviewees which is used to test the hypothesis.  
 
Gammon construction limited is chosen to be studied in this dissertation. It is a well 
established construction company in Hong Kong. Safety is the first priority of the 
company. They have put much effort on assessment, safety research, management and 
training to workers and managers. Safety department inside Gammon consists of 
safety specialists in the management and operational level. Gammon is used as the 
targeted company for this study due to its experience in the implementation of safety 
management system. It allows 5- S principle to be implemented more effectively with 
experience safety management team. It can minimize the error in the knowledge of 
application and failure in the implementation process.  
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5.1 Pilot Study 
 
In the pilot study, it consists of literature review, analysis on audit report and 
interview with a representative of the 5- S assessment committee. The advantage of 
pilot studies is to provide good ideas to the researcher to have an insight of the 
application of 5- S principle on the construction site so that hypothesis for further 
research can be set. The research direction can be clearer with focus. 
 
5.1.1 Literature review 
The literature review was conducted to study the current situation of Hong Kong 
construction safety in Chapter 3 and the 5 elements in the 5- S principle were studied 
in Chapter 2 of this dissertation. The literature included largely local published 
literature and some foreign literature. Literature review consisted of books, journal 
article and government booklet. Basic knowledge and information are obtained 
through literature review. The overview of current construction site safety in Hong 
Kong was studied. The relationship between the 5- S principle and construction safety 
performance were studied in Chapter 4. 
 
5- S principle originated from Japan. Although there are different translation words 
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for Japanese 5- Ss, they have similar meaning and explanations to achieve the same 
outcome. This dissertation has summarized the translation words for 5- S from 
Booklet of “DIY Kit for Good Housekeeping” in 1999 and 2001 from Occupational 
Safety and Health Council and book from Doctor Ho in 1995.  
 
5.1.2 Audit report 
The audit report for the assessment of 5- S principle is collected from Gammon 
Construction Limited. Audit sheets after implementation of 5- S principle on 
construction site are used to analysis the effectiveness of application of principle on 
construction site. Analysis of the report will be used to investigate the weakness area 
of the implementation of 5- S principle on construction site.  
 
The audit report of the four construction sites has been selected for analysis. The 
assessment of the competition is based on the audit sheet which is reference to the 
audit sheet enclosed in the Good Housekeeping DIY Kit from Occupational Safety 
and Health Council (2001). Assessment committee for 5- S application was formed by 
8 people who are safety manger, safety advisor, senior construction superintendent, 
assistant production manger, assistant logistics manger, sales executive, administrator 
and receptionist. Assessment by different participants can ensure auditing in 
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all-rounded aspects. There will be three to four committee members carried out the 
assessment each time. The assessment for each committee member is conducted 
individually with separated audit sheet at the same auditing period. The report only 
represents individual opinion without discussion. 
 
The report indicates the score attained in each area of 5- S principle. Each area 
consists of four to nine assessment items. For each items, three to seven questions 
were set. For each questions, the score attained in each question ranges from zero to 
four marks, from bad to good accordingly. The question which is applicable to the site 
will be indicated as “not applicable”. Remarks can be given for indicating the specific 
areas or for further improvement.  
 
5.1.3 Interview 
Interview to the representative of 5- S principle assessment committee of Gammon 
Construction Limited is carried out in order to understand the on site application and 
barriers of application of 5- S principle.  
 
The pilot study can give the basic understanding on the 5- S principle, the real 
application on site and the implementation in Gammon Construction Limited. The 
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hypotheses will be set based on the pilot study for further research. 
 
With the kind support of Mr. Avan Chan, who is the representative of the 5- S 
principle assessment committee, was interviewed and audit report for the competition 
on the 5- S principle application has been collected. Audit report collected is audited 
in April 2008. There are totally four offices, four construction sites and nine 
workshops joined the competition. In this dissertation, it only focuses on the 
application of 5- S principle on construction site. So the audit sheets for four 
construction sites are selected for data analysis.  
 
Qualitative interview allows interviewee feel comfortable to share their thoughts and 
experience. The semi- structured interview is used including predefining questions 
and flexible to allow the interviewees to expand on the relevant issue (Memon and 
Bull, 1999). Apart from the nature of interview, questions are in open end format. 
Open-ended questions allow interviewees to respond in breadth or depth. This allows 
the researcher to ask probing questions to draw forth more detail about previous 
questions and to collect richer detail. However, interviewer may provide some 
irrelevant details. It is very time-consuming to extract useful information.  
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The representative of 5- S assessment committee, Mr. Avan Chan, has given the 
information about the 5- S competition in April 2008.  Through the interview, the 
detail of 5- S application, the performance of office, construction site and workshops 
after application, factors affect the successful application and training to workers are 
obtained. The sites with the application of the 5- S were identified. The sites were 
chosen as targeted site for further interview. 
 
5.2 Hypothesis 
 
After the pilot study from literature review, audit report and interview, the research 
can be more focus and hypothesis can be formed for further study. The qualitative 
data will be collected to test the hypothesis and meet the objective of this study.  
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5.3 Collection of data  
 
The research is divided into two main sections. The qualitative data is used to test the 
hypothesis and meet the objective. Section one is interview to safety advisors on the 
reason why the weakness area does not perform well on construction site. In order to 
understand on the application of 5- S principle from the top management level, 
follow- up interview to senior staff is carried out in section two. Also, there is 
investigation on what company can do and already done to improve the weakness area 
with the company.  
 
5.3.1 Section One: Interview to safety advisors 
Referring to the analysis result in pilot study, four targeted people are interviewed. 
However, due to the slow responds and their heavy load. The question has changed to 
questionnaire format with explanation of the detail of studies through email and phone. 
Two out of four successful responds has been collected to know more about the 
reasons why the weakness area do not perform well on construction site.  
 
For the purpose of identifying the application of 5- S principle on construction site 
and the barriers of application, information of performance on the application of 5- S 
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principle on site has to be collected. In April of 2008, Gammon has organized the 
competition on effectiveness of application of 5- S on site. The data and information 
collected is suitable for studying the changes and barriers of 5- S application.   
 
The sites with the application of 5- S principle were targeted. The targeted sites are in 
Macau, the University of Hong Kong, Pacific Place and Central Concourse. Email has 
been sent to the safety manager of the targeted sites. There are two out of four 
successful respondents from the sites of Macau and the University of Hong Kong. The 
details of the studies are explained through email. The questionnaire is used rather 
than face to face interview due to the busy working schedule of the construction sites. 
Both of them have been contacted through telephone for detail explanation on the 
information required which can make sure the interviewee fully understand the 
purpose and background of the study. It can make sure that they answer the questions 
in the logical and proper ways without irrelevant information.  
 
In the questionnaire, the questions are open-ended. It involves basic information on 
the safety award related to 5- S application, changes after application, training to 
workers and the intension of using 5- S. The second part is based on the analysis 
result from the audit report in pilot study. The question is to investigate the reason 
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why the weakness area of 5- S principle does not perform well on construction site 
and the difficulties of implementation.  
 
Mr. Au from the University of Hong Kong site and Stephen Wong from Macau site 
were interviewed. They both have over 10 years experience in construction safety 
aspect which can provide reliable information base on the experience. They were 
involved in the application of the 5- S principle on their construction sites respectively. 
The experience is useful and it reliable to the studies. However, the information can 
only reflect the view point from site safety inspection level. They may protect 
themselves by not pointing out the weakness of responsibility. In order to involve 
border point of view, follow- up interview to senior staff is essential.  
 
5.3.2 Section Two: Interview to managers 
The follow- up interviews are semi- structured. Semi-structured interview is used for 
follow- up interview. In order to understand more on what company can be done and 
already done to improve the weakness area of the application of 5- S, senior staff with 
fruitful experience on the safety is chosen for this interview. With the kind support of 
Mr. Dean Cowley, the group operations safety manager, and Mr. Edmond Chan, the 
technical services manager, they have over 20 years experience in the construction 
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safety aspect. They are qualified enough to share their valuable experience about the 
application and barriers in applying the safety management system from the views of 
management level.  
 
Mr. Edmond Chan provides the opinion on the factor affecting the effective 
application of 5- S and the ways to improve the discipline areas. 
 
Mr. Dean Cowley provides detailed information on how Gammon has be done in 
assessing and analyzing safety culture in Gammon and system to due with the 
changes of workers attitude and behavior. The assessment report on Gammon safety 
culture maturity by the independent safety assessment company has been provided. It 
is useful information to solve the problem of limitation during the interview on both 
the site safety advisors and managers.  
 
5.4 Analysis of data 
 
Both quantitative and qualitative information were obtained in this study. The 
quantitative data refers to the score attained in audit report collected in pilot study 
while the qualitative data refers to the interview from representative of 5- S 
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assessment committee, safety advisors and managers. The quantitative data is used to 
identify the weakness area of implementing the 5- S principle whilst the qualitative 
parts are used to investigate on the reasons why 5- S cannot perform properly on 
construction site and how can be improved. 
 
5.4.1 Quantitative data 
For the quantitative data, there are audit reports from 4 construction sites. There are 5 
areas which are organization, neatness, cleaning, standardization and discipline in 
each audit reports. The mean score for each of the 5 key areas of individual sites are 
calculated. The average score of the 5 elements were then compared so as to reflect 
the relative performance of elements. The modes for each area of individual sites are 
also plotted into a graph for assessing the probability distribution of the data set. The 
modes obtained are most likely to be sampled. The standard deviation is to measure 
the dispersion of a data set. The low standard deviation shows that the data are very 
close to the mean, while the high indicates the result are spread out with larger range 
of values. The mean score, mode and distribution of score were studied altogether 
carefully so as to identify the area which projects commonly perform poorly. The area 
with low mean scores and low mode score in the majority of safety audit report were 
identified as the common weaknesses of the 5- S application.  
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5.4.2 Qualitative data 
After the common weakness area was identified in the audit report, the focus was on 
the reason why it is poorly performed by interview to the safety auditors and safety 
managers. Targeted interviewee with over 10 year’s safety experience was invited for 
interview in order to increase the reliability of the data. It was investigated on why 5- 
S principle cannon perform properly on construction site. With more understand on 
the barriers on application from management level, the senior staff is interviewed in 
section two on how to improve the application. 
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6 Chapter 6: Data analysis and results 
 
In this chapter, the data in the safety audit report collected are analyzed and the 
qualitative data are presented. The chapter first analyzes the data in the audit report 
and presents the result of the interview in a pilot study. Then hypotheses are set out 
based on the pilot study and literature review. The interview with safety advisors and 
managers are presented as well.  
 
6.1 Pilot study 
 
6.1.1 Audit report 
In the audit report, there are in total 115 questions in the checklist in 5 areas, which 
are Organization, Neatness, Cleaning, Standardization and Discipline. The first four 
elements are each divided into 9 assessment items. They are workplace, mechanical 
equipment, electrical installation and equipment, hand tools, chemicals, work at 
height, lifting appliances, manual handing, and personal protective equipment and 
work clothes. In each assessment item, there are one to three questions. There are 18, 
23, 27 and 24 questions in the first four elements respectively. The discipline element 
is divided into four assessment items, which are policy, organizing, planning and 
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implementation, and measuring performance and review. There are in total 23 
questions in the discipline element. For each question, a score of zero to four is 
assessed. It can be marked as not applicable, so the score for that question will not be 
included in the total score. For each site, two to three auditors from the representative 
of 5- S assessment committee are instructed to carry out the audit. There are in total 
11 audit reports for 4 construction sites, which are structure steelwork construction in 
Pacific Place Mall (PPM), building construction in Macau, Hong Kong Convention 
and Exhibition Centre (HKCEC) and modification work in Central concourse. A 
sample audit report is attached in Appendix C.  
 
To increase the reliability of the auditing, there are two to three auditors from the 
representative of 5- S assessment committee. They carry out the assessment 
independently. The random error can be minimized by checking the variance between 
the score of each individual question. There is little variance in the score of each 
individual question between the two to three auditors.  
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Figure 6.1 The mode score of each element among four construction projects 
This graph illustrates the mode score of each element among four construction 
projects. From the graph, the mode for all elements is 3 for PPM site. In Macau site, it 
has a generally lower mode score as only neatness and standardization have a mode of 
3. For the HKCEC and Central concourse, they have the same mode for each element 
in which all have a score of 3, except that there is only a score of 2 in discipline. In 
general, discipline has a mode of 2 for three construction sites.  
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Figure 6.2 The mean score of each element among four construction projects. 
The mean score of each element is plot against each project. The mean score in 
Macau site is comparatively low at 2.5 scores. The mean for the other three 
construction site shows a similar trend, where a similar means ranges from 2.75 to 
3.25 for organization, neatness, cleaning and standardization. For the discipline 
element, the mean ranges from 2.4 to 2.7. It shows that the mean for discipline is 
comparative low among the others.  
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Figure 6.3 The standard deviation of each element among four construction projects 
The standard deviation of each project is plotted against the five elements. The mode 
and mean for the four projects are shown under the graph. From the graph, the 
variance of organization, neatness, cleaning and standardization, which ranges from 0 
to 0.34, is similar. However, for the discipline area, the variance is comparatively high. 
With both low scores in average mode and average mean, discipline is the common 
weakness element in the application of 5- S principle. 
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6.1.2 Interview 
In the interview with the representative of 5- S principle assessment committee, there 
is a brief understanding of the application situation of 5- S principle in Gammon 
Construction Site. The key findings are based on the “best workplace housekeeping 
competition” and the data from the safety performance report in September 2008.  
 
6.1.2.1 “Best workplace housekeeping competition” 
6.1.2.1.1 Background 
The best workplace housekeeping competition for construction services division in 
Gammon Construction Company was held in March and April 2008 for three 
workplaces including workshops, construction sties and offices. The competition was 
announced in early-March. The 5- S committee was formed and poster was displayed 
in the following week. Training and housekeeping works were given and implemented 
by the contestant. The assessment was carried out in April. The briefing and award 
presentation were held in mid-June 2008. In order to promote the implementation of 
5- S practice, there should be a reduction of risk of injuries and enhancement of safety 
and health in the workplaces including workshops, construction sites and offices.  
 
In this study, focus is only placed on construction sites. From the data in 2007, the 
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reportable accident and near- miss record which are related to housekeeping are 
17.2% and 29.5% respectively. 5- S is used as a tool to improve the housekeeping 
standard and reduce accident occurred.  
 
6.1.2.1.2 Training 
During the stage of application, training by 5- S assessment committee is provided for 
the project safety advisors. Video show produced by occupational safety and health 
council is presented. Toolbox talk trainings to directly employ and subcontractors’ 
workers are provided by the safety officer, safety supervisors or trade supervisor. It is 
held once a week in an attempt to deliver basic safety rules and raises their awareness 
in safety. The participants will be picked randomly and questioned for their 
understanding. However, there is no training of 5- S principle especially to the project 
manager. 
 
6.1.2.1.3 Auditing 
The item in the audit sheet refers to Good Housekeeping DIY Kit from Occupational 
Safety and Health Council (2001). During the audit process, the auditors found that 
some of the items were confusing. Audit reports are suggested to be simplified and 
used in the next assessment period. 
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6.1.2.1.4 Comparison between application environments 
In the workshop sector, the successful of champion is due to routine nature of work 
with little variation in working environment. While the 1st and 2nd runners up are the 
plant maintenance area which has different size of machine, leading to more variation. 
By comparing the application on site, workshop and office, routine work nature with 
little variation on size of machine and working environment can achieve better 
housekeeping. The interviewee also points out that the size of working areas is not the 
dependent factors which constrain the application of 5- S principle. It depends on the 
intention of the managerial level on application. 
 
6.1.2.1.5 Competition Result 
From the competition result, the audit report is already analyzed in pilot study. The 
finding shows that the champion award for both workshop and office is highly 
supported by department head and commitment from management levels. The 
acceptance of 5- S principle by managerial level staff is essential for the successful 
application.  
 
6.1.2.1.6 Difficulties of application 
The priorities of the difficulties of application are office, workshop and construction 
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site in descending order. It is due to the fact that staff in office has their own mind and 
perception which affect the acceptance of the principle in their working environment. 
They are not intended to change or cooperate to apply the principle as no one can 
force them to follow. In the managerial level, no one will force them to follow if they 
do not accept the principle. However, in the construction site, workers are already 
used to being assessed by inspector. It will be easier to implement on site compared to 
office and workshop. Workers have no choice to reject the instruction as taking the 
risk of loosing job. In short, it is difficult to change an individual’s mind and 
perception on the principle. Application on the operational staff depends on inspection 
while on the managerial level it depends on self- motivation and discipline.  
 
Works on site change every moment. Interviewee spot out that high variation on site is 
difficult in management on housekeeping. The tight project schedule will lead to the 
ignorance of housekeeping. Also the change of workers everyday will make the 
training of workers difficult. Even if training is provided for today’s workers, another 
group of workers will be on site tomorrow.  
 
6.1.2.1.7 Prize presentation 
During the prize presentation, the areas of improvement and sample site from 
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Gammon construction site and other companies are presented for benchmark and 
reference for each other. The safety representative from each site, office and 
department are invited to the presentation day which allows them to learn from peers, 
achieving mutual improvement. The overall comment for the competition was 
successful with positive feedback which could introduce the importance of 
housekeeping among working environment, methods of improvement and learning 
from others. The competition will be organized regularly every six month to introduce 
good housekeeping within company. 
 
6.1.2.2 Safety performance report in September 2008 
The report shows the graph of the causes of accident, and the analysis for near miss 
cases by event in September 2008.  
 
6.1.2.2.1 Causes of accident and near miss cases 
There are 14 items listed. The trapped in or between objects, slip or trip of fail on 
same level, struck by moving or fall object, and injured whilst lifting/ carrying are the 
highest four causes of accident. The second highest is caused by strike against fixed 
or stationed object. The chance of happening due to the highest four causes is 230% 
higher than the second highest item. The four highest causes of accident are related to 
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housekeeping except injured whilst lifting/ carrying. Overall, over 60% of causes are 
related to housekeeping like steeping on object, failing object, strike against fixed or 
stationed object.  
 
6.1.2.2.2 Near miss cases by event 
There are 10 items of event for near miss cases. The highest two items are lifting 
equipment or operation and traffic management operation which are 21.4% for each. 
Housekeeping is the second highest item, which contributes 17.9%. Housekeeping is a 
significant cause of near miss.  
 
6.2 Hypothesis 
 
After the study on the literature review, hypothesis one is set, and hypothesis two is 
set after the pilot study for further research.  
 
Hypothesis one: 5- S principle can be applied effectively on construction site.  
 
From the literature review, 5- S principle is said to be applied to any industry. The 
application of 5- S principle on Gammon construction sites is the real case to show 
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the application on construction sites. However, the working environment varies in 
different industry. Factors affecting the application on construction site will be studied 
in the interview. 
 
Hypothesis two: Discipline of 5- S principle is not being performed properly on 
construction site. 
 
The analysis in the audit report of pilot study shows that 5- S principle performs well 
in the first four elements, which are organization, neatness, cleaning and 
standardization. However, discipline cannot be performed properly on construction 
site. Hypothesis two will be tested by using qualitative data on why discipline cannot 
be performed properly on site and the improvement on the weakness area. 
 
6.3 Report of interviews 
 
6.3.1 Section one: Interview to safety advisors 
The question is set based on the analysis result from pilot and to test the hypothesis. 
Two out of the four targeted people successfully responded to the questionnaire. The 
safety advisors in different construction sites with the experience of applying 5- S 
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principle were targeted for interview. Due to their heavy work load, rather than using 
face-to-face interview, questionnaires with an open question format were used. In 
order to increase the reliability of information collected from interviewees, the detail 
of studies was explained through email and phone. It was used to ensure the 
understanding of both questions and the focus of study.  
 
6.3.1.1 Detail of questionnaire 
The questionnaire is divided into two parts. It is used to meet the objective of 
investigation in the application of 5- S principle on construction site, factors affecting 
the application and identify the common weakness area. 
 
Part one: 
The basic information consists of (1) whether the responsible site by the interviewees 
receives any award relating to the application of 5- S principle, (2) when 5- S starts to 
be applied on site, (3) visible changes on site, (4) training to workers and staff like 
structure engineers, surveyors and project managers, (5) internal assessment for 5- S 
and (6) intention of application of 5- S.  
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Part two: 
It is based on the analysis result from the audit report in pilot study. The questions are 
related to (1) difficulties of application on site, (2) encouragement from manager, (3) 
ranking the difficulties of implementation of the five elements, (4) essential factors to 
bring the successful implementation of 5- S and (5) reasons why discipline cannot be 
performed properly on site. 
 
6.3.1.2 Summary responds from interviewees 
Mr. Au from the University of Hong Kong site and Stephen Wong from Macau site 
were interviewed in December 2008.  
 
Part one: 
(1) Awards related to the application of 5- S principle 
For the University of Hong Kong site, 15 prizes were awarded by the Environment, 
Transport and Works Bureau, Labor department and Occupational Safety and Health 
Council.  Three awards are directly related to the application of 5- S principle. The 
three awards are presented by Occupational Safety and Health Council. They received 
the second runner up in 5- S slogan category of good housekeeping competition, 
silver award in good housekeeping competition for 5- S and gold award in the best 
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presentation award category of good housekeeping competition.  
 
In Macau site, the competition in Hong Kong cannot be applied. No 5- S competition 
was held in Macau. 
 
(2) Period of application 
For both sites in the University of Hong Kong and Macau, the application of 5- S 
started from the commencement of site work. 
 
(3) Changes after application 
For the University of Hong Kong site, interviewee mentions that the site has become 
more comfortable, tidy and more safe. 
 
For the Macau site, workplaces are clean and tidy. The accident rate has certainly 
reduced when compared to prior projects. The hygiene standard on site is raised 
which leads to higher efficiency and productivity. 
 
(4) Training 
For the University of Hong Kong site, interviewee mentions that they provide regular 
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toolbox talks, lunch box meetings, tea- time meeting and morning briefing to the 
workers. The safety supervisor will attend the 5- S workshop organized by 
Occupational Safety and Health Council. 
 
For Macau site, site management team is arranged to attend 5- S management course 
and safety working cycle course organized by Occupational Safety and Health 
Council. The toolbox talk training is provided for on-site workers regularly. 
 
(5) Internal assessment 
Housekeeping checklist is designed in both sites for internal assessment. Checklist for 
Macau site is provided to foremen for conducting the housekeeping inspection with 
site manager and safety team staff on a weekly basis. A score will be given to the area 
separately after the inspection. Gammon conduct Safety and Health is audited every 
six month by registered safety auditors. Housekeeping is a part of the audit section.  
 
(6) Intention of application 
Both sites intend to use 5- S on site for the purpose of keeping the site condition tidy 
and having a safer place for work. The ultimate goal is to reduce accident rate by 
keeping workplaces clean and tidy. 
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Part two: 
(1) Difficulties of application on site 
Interviewee from the University of Hong Kong site states that small construction site 
and high degree of mobilization are the difficulties in maintaining the implementation 
of 5- S in place for a long period of time.  
 
Stephen Wong from Macau site comments that much effort is paid to change workers’ 
mindset in order to maintain the application in place. 
 
(2) Encouragement from manager  
After the award presentation from Occupational Safety and Health Council to the 
University of Hong Kong site, tope management organizes a thank you dinner for the 
staff and frontline workers to encourage them to maintain 5- S on site continuously. 
 
Cash coupon is issued to workers who have performed well during weekly site 
inspection. A safety bonus scheme is implemented in Gammon to encourage workers. 
Good housekeeping is part of the criteria in the bonus scheme.  
 
(3) Ranking the difficulties of implementation of the five elements 
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Interviewee from the University of Hong Kong site states that discipline is the most 
difficult element among the five. It is due to the fact that most of the workers are in 
low level of education. They follow the 5- S under pressure and are forced to do 
without self- initiatives.  
 
Stephen Wong from Macau site provides a detail explanation on the difficulties of 
application for each element. The ascending order of difficulties of application is 
standardization, organization, cleanliness, neatness and discipline. The standardization 
of 5- S is the easiest part within the company as the standard of housekeeping has 
already been stated in Gammon’s “Book of Standard” and “Specialized Work Rules”. 
The organization of 5- S follows as the housekeeper is responsible for sorting out all 
materials transported on site and arranging workers to store at the designated stacking 
area. Cleanliness of 5- S follows, as Stephen mentions that workers are nominated for 
daily cleaning works and they are required to tidy up the workplace before leaving. 
The cleanliness of workplace is under standard as many trade contractors are working 
on site which is difficult to control. The neatness element is the second most difficult 
implementation. It is due to the condition of site changes day-by-day and the 
designated stacking area cannot be maintained for a long term. The most difficult 
element of implementation is discipline. Stephen states that workers’ mindset is very 
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hard to change and their behaviors totally depend on supervision. 
 
(4) Essential factors to bring the successful implementation of 5- S  
Interviewee from the University of Hong Kong site thinks that the essential factors are 
self- motivation by workers and support from top management.  
 
Interviewee from Macau site comments that commitment and support from top 
management is the essential factor to bring the successful implementation of 5- S.  
 
(5) Reasons why discipline cannot be performed properly on site. 
Both Mr. Au and Stephen Wong comment that the main reason is due to the low 
education level of site workers, making it difficult for them to accept the 5- S 
principle as they only believe in their experience. They think 5- S just gives them 
extra workload which decreases the efficiency and productivity.  
 
Mr. Au also states that workers only work in a short period of time on construction 
site. It is quite difficult to develop a habit on site.  
 
Final reason mentions by Mr. Au is the nature of construction industry. High 
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mobilization on construction site and layout of site changes every minute. It is quite 
difficult to maintain the 5- S in place.   
 
6.3.1.3 Summary points from section one 
Both safety advisors have shared their experience on the application of 5- S principle. 
With reference to hypothesis one, factors which affect the effective application of 5- S 
principle on construction site were found. From the point of view of safety advisors, 
their comments are summarized in the following.  
 
Factors affecting the application of 5- S principle: 
(1) Self- motivation by workers can maintain good housekeeping. 
(2) Commitment and support from top management is essential for the success. 
 
Reasons why discipline cannot be performed properly on site: 
(1) Low education level of site workers so workers are under pressure to follow 5- S 
without self-motivation. 
(2) Workers do not accept any management system and only believe in their 
experience. They think 5- S gives extra workload and reduces productivity. 
(3) Workers only work in a short period of time on the construction site, so it is 
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difficult to develop a habit within them. 
(4) Workers’ mindset is hard to change and their behavior totally depends on 
supervision. 
(5) High mobilization on construction site leads to difficulty in maintaining the 5- S 
condition and implemented 5- S measure. 
 
6.3.2 Section two: Interview with manager 
The question is set based on the analysis result from the interview with safety auditors. 
Two targeted managers were successfully interviewed. Professionals in the health, 
safety and environmental department were chosen for interviews. Dean Cowley and 
Edmond Chan were Group operations safety manager and technical services manager 
respectively. Face-to-face interview was used in this section in order to collect more 
detailed information and ask follow-up questions. With reference to the summary 
factors affecting the application of 5- S in section one, safety managers were asked to 
comment on the factors from safety advisors. The objective of this section is to find 
out the factors which affect the application of 5- S principle on construction site from 
the manager point of view and examine what should be done to improve the weakness 
area of 5- S principle application.  
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6.3.2.1 Summary from Edmond Chan 
6.3.2.1.1 Disagreement between safety advisors and Edmond Chan 
Low education level of works is not a significant reason why 5- S cannot be 
performed properly on site. Edmond Chan comments that low education level of 
workers is not the dependent factor which affects the compliance to the principle. 
Like the workers from mainland, they have high intension to follow because they are 
afraid of losing job.  
 
6.3.2.1.2 Factors affecting the effective application of 5- S 
(1) Work under pressure 
Edmond Chan agrees that workers are under pressure to follow 5- S principle. Sub- 
constructors’ workers have been pushed by their employer with tight working 
schedule.  
 
Gammon has provided safety workshop and meeting to sub- contractors in order to 
change the mindset of sub- contractors on the importance of safety and make balance 
between productivity and safety. It is used to increase the awareness on accident 
leading to loss in time and profit in paying compensation to workers. The safety 
performance of sub- contractors’ workers affects the successfulness of next tender bid. 
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Award is presented to those sub- contractors with good safety performance for 
encouragement.  
 
(2) Believe their experience leads to high tolerance of risk. 
Workers with over 10 years on site experience believe that they are experienced to 
work safely even if they do not follow any safety management principle. They have 
high tolerance of risk. The degree of tolerance depends of individual workers.  
 
With the high enthusiastic of safety advisors, they are responsible for telling workers 
to perform safely and repeating it everyday and every moment. It aims at making 
everyone on site aware of the importance of safety, and workers can remind each 
other about the risk around the working environment.  
 
(3) Sub- contracting nature of work and inconsistent safety standard among 
contractors 
Sub- contracting nature of work leads to workers only working in short period of time 
on site. Less than 30% to 40% of each project’s work employs direct workers while 
the high proportion of work is tender out. In different construction companies, they 
have different standards on safety. The sub- constructors’ workers spend short period 
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of time like two weeks in a project, then they need to work for different contractors. 
Workers do not have enough time to have a deep understanding of risk in their 
working site. When they get familiar with the risk in their working environment, it is 
time for them to work for another site. Different contractors have different safety 
standards. Workers are not used to changes in a short period of time with different 
safety standards. Even if you make workers perform well in this short period of time; 
they already need to move to another site. When they pick up jobs in the same 
company again, they have already forgotten the requirement in this company. 
 
From 1 May 2001 onwards, people who work in construction site are required to 
obtain “Green Card” certificates. It is used to restrict the illegal workers and ensure 
workers achieve basic knowledge on safety. Gammon has provided safety induction 
training for workers. There are already seven million people who have registered in 
Gammon. It can raise their awareness on safety and introduce the vision of Gammon, 
which is that safety is the first priority.   
 
(4) Responsibility of safety advisors 
Contractor cannot expect workers to know the possible risk on site. Safety advisors 
are responsible for providing a safety environment and always making oral notice to 
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workers. Edmonds agrees that it takes time to change workers’ mindset. Their 
compliance with safety depends on supervision and provision of a safety environment.  
 
(5) Mobilization on construction site 
With the point from safety advisors, high mobilization on construction site leads to 
difficulty in maintaining the 5- S condition. Edmond agrees that it is the situation of 
construction site. Storage area is fixed for a long time which needs supervisors to 
control and maintain good housekeeping. High mobilization increases the difficulties 
of application.  
  
6.3.2.1.3 Improvement on discipline 
(1) Long lasting solution but not problem solving on accident base 
When accident happens, everyone announces what measure should be done. 
Significant improvement can be achieved in short period of time. When zero accident 
can be maintain in a period of time, the measures and follow up are weaken. Similar 
accident happens again next time. Attention should be long lasting rather than 
problem solving.  
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(2) Consistency of safety standard among contractors 
If there is no consistency of safety standard among contractors, the safety habit of 
workers is difficult to maintain. In Singapore, fines are paid by workers as 
punishment when accident happens. Workers have low intension to take risk due to 
the punishment. However, the same law cannot work in Hong Kong as the law tries to 
protect workers and put the safety responsibility on contractors. Law cannot seek for 
the consistency of safety standard between contractors. So, contractors can only work 
on safety within their own company. 
 
(3) “Lowest bid win” not work any more 
It is common case that safety resources are the first priority to be minimized to 
achieve lower bid. In subletting the works out, Gammon will consider the pervious 
safety performance of sub- contractors. Sub- contractors need to balance between 
safety and productivity. The higher incentive of sub- contractors to win more tenders, 
the better safety performance they perform.  
 
6.3.2.2 Summary from Dean Cowley 
6.3.2.2.1 Factors affecting the effective application of 5- S 
(1) Pressure from client 
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Restrictive time is given by developer which leads to too tight working schedule. For 
the management level, high pressure is put by client with both time and budget limit. 
For the project manager, their highest priorities of running a project are on time and 
budget. Safety cannot be put in the first priorities. In the tender stage, partnering 
meeting with developer was requested by tendering contractors. Tendering contractors 
will raise the profile to client when time constraints make construction not possible. 
Pressure from client is a factor cause of putting safety aside.  
 
(2) Reluctant to pinpoint the minor wrong act 
Dean Cowley finds that internal auditors are reluctant to point out the minor wrong 
act on safety during their site inspections. Auditors intend not to damage the 
friendship and relationship with those safety managers on site. They will ignore the 
minor wrong act on safety. The limitation of internal audit still exists even the top 
managers already spot out the reluctant behavior of auditors. 
  
(3) Workers work in short period of time on site 
Due to the sub- contracting nature of construction industry, direct employed workers 
are in little proportion. Most of them are sub- contractors’ workers. It is difficult to 
control the sub- contractors’ workers. Although it would lead to discipline problem on 
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site, the sub-letting nature still runs and it is not possible to employ high proportion of 
direct employed workers. However, Dean Cowley predicts that situation will change 
in the future. Like the case in Singapore, most workers are employed directly by 
contractors. Most of the workers are imported because there are fewer entries from 
age 20 to 25 workers group. Due to the limited supply of workers, most of the 
imported workers are directly employed by contractors. They have better relationship 
and commitment to companies. Direct workers are easy to manage and control. In the 
situation of Hong Kong, there are now fewer junior workers entering construction 
industry. So, Cowley predicts that there will be more imported workers and those 
directly employed by contractors in the future.  
 
(4) Workers’ job security  
In Hong Kong, most of the imported workers come from China, Nepal and 
Philippines. The Chinese workers are the most difficult to be supervised. The reason 
is that it is easy for them to get another job from other construction work in Hong 
Kong. Workers from Nepalese and Filipinos will accept the safety management 
system and do what is required even if they do not agree with it. It is because they are 
very afraid of losing their job. 
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Dean Cowley has given an example with a group of 50 workers who have been 
assigned to work in a Singaporean construction site. Hong Kong workers do not listen 
to the Hong Kong safety supervisors. They always state that it is not the way they did 
in Hong Kong and refuse to follow. They think that they are highly secured by the 
employment of Hong Kong contractors. It has a peerage among other local workers.  
 
6.3.2.2.2 Improvement of discipline 
(1) Increasing acceptance of management system by workers  
Dean Cowley agrees that workers believe in their experience and do not accept 
management system like 5- S principle. Workers think 5- S gives extra workload and 
reduces productivity. 
 
Gammon has extracted “Control Briefing” form method statement and drawn 
attention from workers by using visual media like posters and pictures. Also, workers 
must engage in “worker register center” which is used to enhance safety knowledge 
through training program. First, safety manager should analyze what workers are 
needed to study in order to provide effective training.  
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(2) Corporate social responsibility 
Workers’ mindset should be changed through education. The objective is to let them 
know their responsibility to themselves and their family. They should understand the 
existence of possible risks in working environment, so they should prevent risks 
sensibly. It is importance to let workers understand “safety is beneficial for workers”.  
 
(3) Positive safety culture 
Positive safety culture is fundamental to achieve effective implementation of safety 
management system like 5- S principle. It can increase the interaction between the 
frontline workers, middle and top management levels. By creating a positive safety 
culture in company, all staff including workers and managers should inherently work 
safely. The positive safety culture can maintain good housekeeping condition which is 
the targeted achievement of discipline element in 5- S principle. Good housekeeping 
has direct impact to sites’ safety.  
 
6.3.2.2.3 Gammon case study 
As mentioned by Dean Cowley, Gammon has used three methods of assessment. The 
problem areas are sorted out from the assessment result. Gammon has made a six 
point safety focus in achieving a positive safety culture.  
 112 
(A) Assessment by external company 
In Gammon case, maturity of exiting safety culture for the entire Gammon business 
was assessed by an independent company during December 2007. The purpose of 
assessment was to identify the realistic, practical action to improve the level of safety 
culture maturity and safety performance (Scaife and Law, 2007). The assessment was 
categorized into Building Management Business Unit instead of analysis of the 
company as a single unit.  
 
The opinion is collected from each occupational group which are directors, managers, 
site agents or sub- agents, engineers or coordinators, superintendents or foremen, 
construction supervisors or TAs, surveyors, direct workers, sub- contractor 
supervisors and sub- contractor workers. 
 
The safety culture maturity model consists of five levels. The assessment of the 
existing safety culture level can indicate the safety culture improvement initiatives.  
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Figure 6.4 Safety culture maturity model (Scaife and Law 2007, p. 4). 
 
The identified 10 key elements of safety culture are (Scaife and Law, 2007): 
 
(1) Visible management commitment 
Directors, managers and engineers have put effort into safety meeting and site walk 
which are effective in bringing the brain washing effect. From another point of view, 
the site agents comment that sub- contractors have a lower standard in visible 
management commitment. Construction supervisors do not have enough time to 
follow all the safety advice. From the direct workers’ point of view, safety is the first 
priority but only in response to accident. Senior managers are more committed than 
middle managers. Subcontractor supervisors and workers think that Gammon has a 
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higher safety standard than required by regulation due to the fact that they are self- 
protected from litigation. In conclusion, the management level staffs think that they 
have put effort. However, the operational level staffs think it was too much. 
 
(2) Safety communication 
Management level staffs have positive comments on the use of no blame culture to 
improve communication. Although safety meeting includes top, middle and junior 
management, workers have fewer chances to express opinion. Direct workers also 
comment that opinions from junior staff were not seriously considered. Sub- 
contractor workers will not even comment on Gammon management. They also think 
that those briefing and site visits obstruct their productivity.  
 
(3) Productivity versus safety 
Resources spent on the promotion of safety are the first priority concept to staff. 
However, managers comment that safety issues are always missing in the work 
planning stage. Message from Gammon has been passed to staff and sub- contractors 
but the importance between safety and productivity is confusing to the operational 
staffs like engineers. When staffs work under pressure, they would not be willing to 
commit even they know the importance on safety.  
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(4) Learning organization 
Lessons learned through safety alert. In the management level, emphasis has been put 
on serious accident rather the near- misses and small incidents. Due to the lack of 
information to engineers similar accidents happen repeatedly. There is lots of 
communication straight after the accident, but we do not know how much workers 
have learnt from what was unknown. Not all sub- contractors were involved in the 
discussion. It was a normal case to blame on other participants.  
 
(5) Health and safety resources 
Directors think that safety resource can be reached by participants easily. However, 
different comments have been given by managers that competition on safety 
equipments exists between sites. Safety guidelines are available on site. Project 
budget has limited the safety resources on site. Over or too many resources for safety 
increase workload on staff. Resources can only reach Gammon staff but not sub- 
contractor workers. The sub- contractors do not accept the standard and the 
procedures given by Gammon, and no safety resources are provided. The major 
problem is the overload of safety department which obstructs the resources delivery to 
workers.  
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(6) Participation in safety 
Through committees, seminars and risk assessments, directors and mangers think that 
enough opportunities are already provided for participants to involve in safety. 
However, the oppose view comments on the little involvement of workers and the 
little education to workers due to time constraint. Over workload to safety advisor and 
workers need to meet the work progress which does not have time to attend safety 
promotion and meetings. Workers’ behavior has not improved even though they attend 
many meeting as they have not put the raised issues in their minds.  
 
(7) Risk taking behavior 
Information on what is safe and the importance of safety has been provided, however, 
workers still think that accident will not happen on them. Tight working schedules 
will increase the risk taking by workers. Gammon thinks that the seriousness of the 
risk- taking behaviors leads to their dismissal. Direct workers also think that 
inspection can help compliance as they are afraid of punishment due to poor 
performance. However, from the sub- contractor’s points of view, report on unsafe act 
will lead to warnings and fines. It prohibits the unsafe report from sub- contractors.  
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(8) Trust between management and frontline staff 
Directors have intension to achieve a two way communication and open culture. 
However, it still does not work and the lower level staffs are scared to express their 
views. Trust can be achieved between peers group like direct workers, sub- 
contractors, within management level but not between management and frontline.  
 
(9) Industrial relations and job satisfactions 
Low turnover rate shows job satisfactions to employers. The grading structure is not 
clear to staff. Some may comment on good levels of satisfaction. Workers need to 
hurry on completion within the working hour. All make comments on working 
condition, pressure, working hour and consideration from managers.  
 
(10) Competency 
Competence levels are not updated. Training is provided for improvement. The 
standard on skills and experience on each grade is unknown. High requirement on 
competency of workers results in the limitation of the choice of employees. 
 
In short, each party has different perception and concerns on the items in safety 
maturity. There is a deficiently different set of views from sub- contractors and most 
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of them are having negative comments on safety procedure and principle from 
Gammon. Their attitude towards safety standard is quite different from Gammon. 
Sub- contractors are reluctant to compile safety requirement.  
 
There exist many information and guidelines on safety given from top management 
level to workers. However, overload of safety department can cause the failure of 
delivery. Even if promotion and meeting have been provided, workers are not able to 
attend due to their focuses on productivity.  
 
(B) Leadership review 
Assessment on the senior operating staff including top management, contracts and 
construction managers and project managers was conducted for the past 18 months 
(Gray, 2008).  It focuses on the commitment and safety knowledge of senior staff. 
The review has spot the area for improvement and major changes in safety culture. 
Questions of 9 elements including commitment, duties and responsibilities, 
performance, learning from accidents, training, HSE promotion, innovation, risk 
management, and leadership attributes are asked. The personal interview is conducted 
on site with respect to visual site evidence in site inspection. Benchmarks were set as 
their target of improvement.  
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(C) Quantitative result 
The fatality result and near miss accident result are analysis for the reason behind the 
incident. Lesson can be learnt through the analysis to prevent similar accidents from 
happening again. Dean Cowley has given some examples on the lesson learnt from 
accidents like un- identified hazards and risk, inadequate controls measures in place, 
un- specified method statement, workers adopting unsafe trade practices and incorrect 
implementation of working procedures.  
 
According to the principle of Heinrich Triangle, which states that for every major 
injury or fatality there are 29 minor injuries or 300 near miss events. By investigating 
more near- miss event, problem can be solved and the more serious events can be 
prevented. The simple rating systems were used to identify the potential impact of the 
near miss events. The response action is taken with respect to the rating. The number 
of report, reporting trends and areas of concern received each month is analyzed. 
Table 6.1 from Dean Cowley on one of analysis in 2007 shows that there are overall 
41.7% of potential risk due to housekeeping and 20% of the housekeeping near miss 
had a high rating with the potential of serious injuries and fatalities impact. 
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  Rating 1-5 Rating 4-5 
Manual Handing 2.30% 6.00% 
Underground Utilities 1.10% 0.00% 
Plant Operation 7.10% 12.00% 
Housekeeping 41.70% 20.00% 
Working at Height 7.50% 15.00% 
Driving 1.10% 0.00% 
Electrical Safety 6.00% 6.00% 
Lifting Equipment 12.40% 17.00% 
Using Hand- tools/ Power Tools 0.80% 3.00% 
Personal Protective Equipment 6.00% 3.00% 
Traffic Management Operation 3.80% 6.00% 
Excavation/ Trench Work 3.00% 6.00% 
Hazardous Substances 0.00% 0.00% 
Public Interface 1.10% 0.00% 
Fire/ Gas Safety 6.00% 6.00% 
Table 6.1 Key hazard events by potential risk 
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The three assessments are summarized into a “Six point Safety Focus” launched in 
April 2008. It is used to provide clear areas of improvement within the whole 
company. It aims to create a good safety culture and achieve zero harm by 2012. The 
focuses are Leadership, care and engagement, near miss and audit, constructability, 
role of the safety team and belief in our systems.  
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7 Chapter 7: Discussion 
 
In this chapter, discussion will be based on two hypotheses of this study. Hypothesis 
one on whether 5- S principle can be applied effectively on construction site will be 
discussed first by using the analysis from the safety audit report and interview. Then, 
hypothesis two of whether five elements of 5- S principle perform properly on 
construction site will be discussed by using the interview analyzed in pervious 
chapter. 
 
7.1 Discussion on hypothesis one 
 
Hong Kong Occupation Safety and Health Council put much effort in promoting the 
use of 5- S principle on workplace. The “DIY Kit for Good Housekeeping” has been 
published in 1999 and 2001. Examples of application on different industry have been 
published for reference to other companies. The working environment and work 
nature are quite different when compared to factory and office. It claims that 
application of 5- S principle can ensure good housekeeping in workplace which leads 
to increase in productivity, enhance working efficiency and reduce accidents. The 
effectiveness of application can be reflected by how good the performance of all five 
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elements which are organization, neatness, cleaning, standardization, and discipline 
areas on site is. Analyzed result from audit reports of Gammon Construction Limited 
are used to test the hypothesis one. From the result, Hypothesis one is supported, 
however, there are some criterions for the effective application of 5- S principle on 
sites which will be discussed.  
 
7.1.1 Effective application of 5- S principle 
Audit reports from Gammon Construction Limited are used as a case study to test 
whether 5- S principle can be applied effectively on construction site. Gammon is a 
well- established Construction Company with experience in implementing the safety 
management policy and scheme, variation on knowledge, experience and consistency 
in carrying out the application on site are assumed to perform properly.   
 
From the analyzed result of audit report in pilot study, it shows that the first four 
elements which include organization, neatness, cleaning and standardization perform 
well while discipline is the common weakness area. Apart from using the quantitative 
data to test the hypothesis, interviews on the factors affecting the application will also 
be used to test whether 5- S can be applied effectively.  
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7.1.2 Factors affect the application of 5- S principle 
Factors from pilot interview, safety advisors and managers which affecting the 
application of 5- S principle are summarized below. 
 
7.1.2.1 Key points from pilot interview 
Six key factors of affecting the application of 5- S principle from pilot interviewees 
are summarized. 
 
(1) The intentions and commitment from management levels and department heads 
is an essential factor to affect the successfulness of application in the early, 
running and long lasting stages. 
(2) Variation on the size of machine, working nature and working environment can 
affect the performance of housekeeping.  
(3) Application on the operational staff depends on inspection while on the 
managerial levels depends on self- motivation and discipline. Workers will 
follow the instruction even they do not agree with the management principle. 
However, managerial levels’ staffs have their own mind and will not intend to 
change their habit as they are not forced to follow. 
(4) Tight project schedule influence people’s willingness and time constraint to 
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apply the principle.  
(5) Different workers works on site everyday increase the difficulties in training and 
compliance to principle.  
(6) Better application on site can be done by learning from peers’ application on site. 
 
Interviewee points out that size of working area is not the dependent factors to 
constraint the application of 5- S principle. 
 
7.1.2.2 Key points from safety advisors’ interview 
Factors affecting the application of 5- S principle on site from safety advisors’ point 
of view are stated in Chapter 6.  In general, they agree with the following three 
points which are summarized as follow.  
 
(1) Small construction site and high degree of mobilization are the factors that affect 
the implementation of 5- S in place for a long period of time. 
(2) Self- motivation by workers can bring successful implantation of 5- S. 
(3) Commitment and support from top management are crucial factors. 
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7.1.2.3 Key points from managers’ interview 
Managers’ from middle management level agree with the following seven factors of 
affecting the effective application of 5- S principle. 
 
(1) Due to the tight schedule, workers are forced by their employers to follow the 5- 
S principle under great pressure. Workers are under pressure to follow 5- S 
principle as workers are pushed by employer with tight working schedule. Client 
gives pressure to project manager to meet schedule and budget limit. 
Consequently, safety is not given priority during construction.  
(2) The workers’ belief in their experience can lead to high tolerance of risk so they 
are not willing to follow the management principle. 
(3) Sub- contracting nature of work and inconsistence safety standard among 
contractors in Hong Kong lead to high turnover rate of workers on site which 
brings difficulties in training to workers and application of 5- S principle. 
(4) Compliance of principle by workers depends on supervision and by providing a 
safe environment. 
(5) High mobilization of workplace leads to difficulties in maintaining good 
housekeeping condition. 
(6) During the assessment of application, internal auditors are reluctant to pinpoint 
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minor mistakes during site inspections. It will lead to the limitation of 
assessment and barriers of improvement in future. 
(7) Workers are more willing to go along with safety management system when they 
are afraid of being unemployed. 
 
7.1.2.4 Overall summary 
Both the audit results and interviewees’ opinion conclude that 5- S principle can be 
effectively performed on site under some criterion. In the Gammon cases, 
organization, neatness, cleaning and standardization can be effectively performed due 
to the existing Gammon’s “Book of Standard” and “Specialized Work Rules”, 
structural safety management system, defined responsibility of participants. The 
qualitative and quantitative data shows that discipline is the common worse area on 
sites. So, whether 5- S can be applied effectively on construction site depends on 
factors from construction industry and internal organization.  
 
Key factors affecting the application have been listed above. The common factors of 
affecting the application of 5- S principle are commitment of top management, 
variation of nature of work on site, mobilization of working environment, work 
pressure due to tight working schedule, turnover rate of workers, sub- contracting 
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nature of construction industry, and degree of workers compliance to safety principle 
application. The degree of influence by those factors would not be covered in this 
study and suggested for further study.  
 
Some other factors that may also influence on the implementation are studied from 
the literature review including organization culture, everyone involvement, company 
authorization, president is ultimately responsible, make everyone aware and 
understood, fully execute 5- S, communication to operational staff on 5- S campaign, 
time constraint, regular update of safety management system, and gaining cooperation 
from its contractor on the same site.  
 
Both from previous studies and analysis from this research, it can be identified that 
commitment and support of top management is the most important factor to bring 
successful application of management system. If management level does not set any 
safety management system, there will be no systematic way of housekeeping 
management and no improvement in the site safety situation. During the application 
process, the system cannot run smoothly and continuously without support form top 
management. So, commitment and support from top management is the foundation to 
the effective application of 5- S principle on construction sites. Hypothesis one is 
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supported with the most important criteria of commitment and support from top 
management.  
 
7.2 Discussion on hypothesis two 
 
From the analysis on audit report in pilot study, the result shows that discipline area is 
the common weakness area. Hypothesis two was set to test whether discipline of 5- S 
principle was not being performed properly on construction site. Reasons of 5- S not 
performing properly on construction site and improvements on discipline are 
discussed by using results from interview to safety advisors and managers. 
 
7.2.1 Key points from safety advisors 
The interviews result from safety advisors are stated in Chapter 6. Five key reasons 
are summarized from their interviews result. 
 
(1) Low educational level of site workers so workers are under pressure to follow 5S 
without self-motivation. 
(2) Workers do not accept any management system and only believe in their 
experience. They think 5S give extra workload and reduce productivity. 
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(3) Workers only work in a short period of time on the construction site, so it is 
difficult to develop a habit within them. 
(4) Workers mindset is hard to change and their behavior totally depends on 
supervision. 
(5) High mobilization on construction site lead to difficulty in maintaining the 5S 
condition and implemented 5S measure. 
 
7.2.2 Key points from managers 
Managers claim that low education level of workers is not a significant reason to 
explain the poor performance on discipline because workers can compile to the 
requirement of application. Top management level should bear the responsibility of 
the poor discipline. By using the model of safety culture studied in Chapter 4, it 
explains that poor organization culture is the root cause of poor discipline. 
  
7.2.3 Method of improvement on discipline area 
Suggestions on the improvement methods from managers have analyzed in Chapter 6 
which are summarized in the following six points. 
 
(1) Proactive approach should be used to investigate the potential accident instead of 
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solving the problem when accidents happen. Attention on safety is very 
important even there is no accident in a certain period of time. 
(2) A consistence safety standard should be created among contractors. It can 
improve the overall standard of workers on safety. 
(3) Constructors should consider safety performance of sub- contractors during 
tender award.  
(4) “Control Briefing” method statement and visual media promotion are used to 
increase acceptance of management system by workers. 
(5) It is important to develop corporate social responsibility by letting workers 
understand “safety is beneficial for workers”.  
(6) Positive safety culture should be created in company to maintain good 
housekeeping 
 
7.2.4 Overall summary 
There are some arguments between safety advisors and managers that whether 
workers should bear the major responsibility of unsuccessful application of principle. 
Safety advisors have put the focuses on low education level, acceptance to 
management system and mindset of workers in explaining the restraint of application. 
Safety advisors blame the liability on workers because they have direct contact with 
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workers everyday. They keep on reminding the workers to work safely and follow the 
safety instructions. From safety advisors’ point of view, if workers are self- discipline 
to work safely, safety on sites can be largely improved. On the contrary, managers did 
not agree that workers should bear major responsibility to the poor application. 
Managers have given two reasons to support their argument. First, managers comment 
that top management should bear the responsibility but not workers. Top management 
is responsible for setting policy and safety system, providing training, analysis on the 
applicability, and making adjustment if necessary. Second, the educational 
backgrounds of workers are already known to top management. Top management is 
liable to control and improve the weakness area through education on workers. With 
strong arguments from managers, management level is apparently responsible for the 
whole process of application rather than blaming on workers.  
 
Assessment report of 5- S principle can be used to support managers’ argument. In the 
assessment report, discipline is divided into four assessment items which are policy, 
organizing, planning and implementation, and measuring performance and review. 
Assessment of discipline on workers is only included in the planning and 
implementation item. However, in the other three items, they are totally related to the 
responsibility of management level like safety advisors and inspectors. The 
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performance of management level dominates the poor score in discipline area. On the 
contrary, safety advisors put the blame on workers. It is possible that workers should 
bear part of the responsibility but not all. After discussion has been made on the 
interview results and assessment report, it can be concluded that top management bear 
major liability for poor discipline in 5- S application.  
 
7.3 Domino effect 
 
Organization culture is the fundamental cause of poor discipline which can be 
explained by using the model of safety culture (Kopelman, Guzzo and Briefs, 1990; 
Cox, 1996) studied in Chapter four. The model consists of organizational culture, 
safety management practices, safety climate, cognitive and affective states, safety 
behavior and organizational safety lining in sequence. First, organizational culture 
influence safety management practices. Safety culture in Gammon is used as an 
example to explain the consequence.  
 
Gammon announces the importance of assessment on organization culture which is 
the foundation cause of accident. Leadership review and culture maturity have been 
used for assessment on the organization culture. They are classified as “leading 
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indictors’ (Flin et al. 2000). In Gammon, the culture of ‘safety is the first priority’ 
affects the top management decision- making on the safety management principle 
such as the application of 5- S principle on site. The application of 5- S principle 
requires commitment from operational team to set goal and ways of application which 
has been studied in Chapter two. Organization practices has been changed during 
application, it causes variation on organizational climate. Gammon has introduced the 
incentive reward scheme for good housekeeping sites. The training program and 
learning from peers change the safety climate inside the company. It links to the 
thoughts and belief of participants like workers in the changes of safety climate. Their 
safety motivation and satisfaction depends on the training, resource support and 
reward from company. Variation on attitudes towards safety can be learnt through 
communication with managers and peers. The behavioural intentions affected by their 
attitude towards the safety management principle. Behavioural intentions will bring 
the actual behaviour. However, the actual behaviour cannot totally reflect the 
behaviour intentions due to the fact that actual behaviour can be controlled by other 
factors like inspection. If actual behaviour totally depends on inspection, accident 
may happen when supervision do not work well. There is a need to change workers 
attitude rather then just focusing on supervision.  
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Domino effect is a chain reaction which takes place in a linked sequence of events. 
When toppling of the first domino exists, it will have a chain reaction to the event in 
the next. Based on the model of safety culture, the domino effect was found which 
include organizational culture, safety management practices, safety climate, cognitive 
and affective states, safety behavior and organizational safety lining in a chain 
sequence. When there is failure in organizational culture, the toppling of the chain 
reaction occurs. The ultimate failure leads to near- miss, incident or accident. 
 
A conclusion can be drawn from this discussion. Commitment and support from top 
management is the most important factor to bring successful application of 5- S 
principle. Domino effect exist in the model of safety culture with organizational 
culture, safety management practices, safety climate, cognitive and affective states, 
safety behavior and organizational safety lining in a chain sequence. 5- S is a safety 
management practices which improve housekeeping on site and lead to good 
performance in site safety. It is also important that positive safety culture is 
fundamental to bring success of safety management principle and ultimately good 
safety performance. 
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8 Chapter 8: Conclusion 
 
8.1 Overall conclusion  
 
This chapter concludes the research findings which have been discussed before. The 
limitation and recommendation for further study are included.   
 
The objectives of this paper which has been stated in chapter 1 are listed as follows: 
(1) To obtain an overview of the issue of site safety in Hong Kong construction 
industry. 
(2) To find out the application of 5- S principle on construction site. 
(3) To find out the factors affecting the application of 5- S principle on construction 
site. 
(4) To identify the common weakness area of 5- S principle.  
(5) To examine what should be done for improving the weakness area of 5- S 
principle application. 
 
Objective 1 is achieved by using the accident rate and fatality to find the current site 
safety in Hong Kong construction industry. Accident rate and fatality in Hong Kong 
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construction industry has significantly decrease but it was still one of the dominated 
dangerous industries. Study on the types of accident in construction industry shows 
that most of them are related to housekeeping such as slip, trip or fall on same level, 
striking against fixed or stationary object, and striking against or struck by moving 
object.  
 
Objective 2 is achieved by literature reviews as to find out the application of 5- S 
principle on construction site. The 5 element of 5- S principle are organization, 
neatness, cleaning, standardization and discipline. The applications of each element 
are studied. For organization, it includes the application of one- is- best, red tag attack, 
stratification management and inventory organization system. For neatness, it is an 
organized storage system including labeled tools and material on site with number and 
name, area of storages are identified with demarcation line, identified material and 
tools are put on identified location, separation of passageway and workplace with 
demarcation line and storage areas should be accessible and retrievable. For cleaning, 
everyone in the organization is responsible to keep working condition clean, tidy and 
safe. For standardization, visual management is used to systemize the housekeeping 
work. Discipline means that rules should be set to create and maintain a working 
environment with good habit. 
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Objective 3 is achieved by using literature review and interviews from safety advisors 
and managers in Gammon. In the literature review, the factors which affect safety 
performance have been classified under nature of Hong Kong construction industry, 
variation from participants and other related issues. Both from pervious studies and 
analysis from this research, it can be identified that commitment and support of top 
management is the most important factor to bring the successful application of 
management system. 
 
Objective 4 is achieved by using the analysis from audit reports and interviews from 
safety advisors and managers in Gammon. The result identified that discipline is the 
common weakness area of 5- S principle.  
 
Objective 5 is achieved by using interview result from managers. The summarized 
methods are using proactive approach to investigate potential accident, consistence 
safety standard among contractors in Hong Kong, safety performance of sub- 
contractors which is one of the consideration during tender award, “control briefing” 
method statement and visual media promotion, develop corporate social responsibility 
and create positive safety culture.  
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8.2 Limitation of the Study 
 
In this study, audit reports and interviews from Gammon are used. There is only one 
company used in this study. Insufficient sample is considered as a limitation. Also, 
there are only a limited number of audit reports and the number of interviewees. With 
more number of audit reports and interview, it would be more accurate. 
 
Gammon is the first time to use 5- S audit report for assessment. The auditors may 
have not enough experience in using the audit sheet. Errors and subjective views may 
exist. It affects the score in audit report and varies the result. 
 
8.3 Recommendation for further research 
 
This research mainly focuses on the 5- S principle application. After the analysis, 
domino effect was found in the model of safety culture. Further study can be carried 
out regarding to this domino effect. The importance of the domino effect is that it can 
lead to great implication on the assessment and improvement on safety. 
 
During interview to manager, he mentions that leadership review which is a new 
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assessment that has been used in Gammon Construction Limited. Further study can be 
done on the effectiveness of the leadership review assessment. If it is useful way of 
assessment on organization culture, it can be applied in not only local company but 
also in international firm. 
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10 Appendices 
10.1 Appendix A Summary of safety culture maturity model results 
Summary of safety culture maturity model result (Scaife and Law 2007, p. 7).  
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Summary of safety culture maturity model result (Scaife and Law 2007, p. 8).  
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Summary of safety culture maturity model result (Scaife and Law 2007, p. 9).  
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Summary of safety culture maturity model result (Scaife and Law 2007, p. 10).  
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Summary of safety culture maturity model result (Scaife and Law 2007, p. 11).  
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10.2 Appendix B Cover Letter and Interview Survey 
Dear Sir/ Madam, 
 
    Survey for an Undergraduate Research Project 
 
I am a final year student in Department of Real Estate and Construction, The 
University of Hong Kong. I am now conducting a survey to study the application of 5- 
S principle on construction site. It would be of interest to look into the practice 
experience during the application in construction site.  
 
The 5 element of 5- S principle are organization, neatness, cleaning, standardization 
and discipline. For organization, it means sorting and discarding things. Neatness 
means organized storage system to increase searching and placing efficiency. 
Cleaning requires frequently clean- up to keep workplace clean and tidy. Discipline 
means follow rules and improve working condition by self- discipline manner of 
individual.  
 
It would be most grateful if you could spare a few minutes to complete the attached 
questionnaire and return through email: cwk37@hkusua.hku.hk. I hereby assure that 
survey result is to be kept confidential and are for research purpose only. If you have 
any enquires, please feel free to contact me at 64387436.  
 
Thank you for your time. 
 
Yours sincerely, 
Chan Wing Kwan, Jessica 
Year 3 BSc. (Surveying) 
HKU 
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Date:  
Contact Person:  
Construction site: 
Note: “Question will be focus on construction site but not inside site office.”  
Part one: basic information 
1. Did the site receive any award which is related to 5- S? (Specified with 
organization and year of achievement) 
 
2. When 5- S start to apply on site? 
 
3. What changes on site after application? 
 
4. How do you provide training for participants such as structure engineers, 
surveyors, project managers, both direct and sub- contractors’ workers? 
 
5. Are there any internal assessments for 5- S on construction site? If yes, what is 
the source of audit sheet (for example: from Occupation Health and Safety 
Council DIY kit (2001)? 
 
6. Why your sites have intension to apply 5- S principle? 
Part two: 
1. Are there any difficulties in the application of 5- S principle on site? 
 
2. After award presentation from Occupational Safety Health Council, are there any 
encouragements from Gammon to on site workers or project team? 
 
3. Rank the level of difficulties in applying the 5 areas of organization, neatness, 
cleanliness, standard and discipline? Please give reason. 
 
4. What are the essential factors to bring the successful implementation of 5- S? 
 
5. The 5- S audit reports from four construction site (PPM, Macau, HKCEC, 
Central concourse) have been analyzed. The result shows that all of them 
perform well in organization, neatness, cleanliness, and standardization areas. 
However, “discipline” is the common weakness in construction site. “Discipline” 
means creating a working environment with good habit which required setting 
rules and performing individual responsibility and regular assessment. According 
to your experience, why discipline cannot perform properly on site? 
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10.3 Appendix C Sample audit report 
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